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Come  to  the  AARC  Congress  this  October  5-8  and  experience  the  magic  of  Tampa 
Bay.  Wander  the  streets  of  historic  old  Ybor  City,  Tampa's  revitalized  Latin  Quarter. 
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the  ability  to 

•  The  largest  gathering  of  respiratory  experts  in  the  world. 

•  The  most  diverse  and  dynamic  series  of  lectures. 

•  The  largest  presentation  of  original  research  by  RTs. 

•  The  most  opportunities  for  YOU  to  network  with  your  peers. 

Don't  miss  this  opportunity  to  attend  the  longest  running 
respiratory  therapy  show  in  history! 
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October  5-8,  2002  •  Tampa,  Florida 
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For  more  information,  visit  www.aarc.org 
and  click  on  Meetings.  Or  call  972-243-2272. 

American  Association  for  Respiratory  Care 
1 1030  Abies  Lane,  Dallas,  TX  75229 
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The  Gold  Standard. 

The  Monaghan  Medical  tradition  of  innovation 
continues  with  the  newly  designed  AeroChamber 
Plus"^  Valved  Holding  Chamber  ("VHC").  Now,  "The 
Gold  Standard"  has  been  set  even  higher. 

Proven  Performance. 

The  AeroChamber  Plus™  VHC  consistently  delivers  a 
higher  fine  particle  dose  across  a  variety  of  metered 
dose  inhalers  ("MDIs").  For  example,  comparative  in 
vitro  testing  with  a  competitive  device  revealed  the 
AeroChamber  Plus™  VHC  with  Combivent?'  Inhala- 
tion Aerosol  delivers  up  to  37%  more  albuterol,  and  up 
to  34%  more  ipratropium  bromide  per  dose.' 

Cost  Effective. 

With  the  AeroChamber  Plus™  VHC  you  have  access 
to  a  higher  fine  particle  delivery  of  more  medicine  from 
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a  single  dose.  In  turn,  the  medicine  may  be  more 
effective  and  fewer  doses  may  be  needed  for  thera- 
peutic response.  And  with  fewer  doses  needed,  your 
patients  can  look  forward  to  substantial  savings. 

Monaghan  Medical's  newly  designed  AeroChamber 
Plus™  VHC  with  FLOWSIGnal  Whistle  -  the  new 
Gold  Standard  -  is  a  proven  performer,  consistently 
delivering  more  medicine  from  a  single  dose. 


monaghan. 

Monaghan  Medical  Corporation 

PO  Box  2805  •  Plattsburgh.  NY  12901-0299 

Customer  Service  800-833-9653  •  www.monaghanmed.com 

'"  trademark  and  (i^  registered  trademarks 
®  Combivent  is  a  trademark  of 

Boehnnger  Ingeiheim  Pharmaceuticals,  Inc. 
©  2000  Monaghan  Medical  Corporation. 
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WJ,  et  al.  Lancet  2002  Feb  2;359(9304):386-39l. 


Excessive  Erythrocytosis,  Chronic  Mountain  Sickness,  and  Serum 
Cobalt  Levels — Jefferson  JA.  Escudero  E,  Hurtado  ME,  Pando  J.  Tapia 
R.  Swenson  ER.  et  al.  Lancet  2002  Feb  2;3.'^9( 9304 1:407-408. 


BACKGROUND:  Little  is  known  about  the  effect  of  exposure  to  air  pol- 
lution during  exercise  or  time  spent  outdoors  on  the  development  of 
asthma.  We  investigated  the  relation  between  newly-diagnosed  asthma 
and  team  sports  in  a  cohort  of  children  exposed  to  different  concentra- 
tions and  mixtures  of  air  pollutants.  METHODS:  3535  children  with  no 
history  of  asthma  were  recruited  from  schools  in  12  communities  in 
southern  California  and  were  followed  up  for  up  to  5  years.  265  children 
reported  a  new  diagnosis  of  asthma  during  follow-up.  We  a.ssessed  risk  of 
asthma  in  children  playing  team  spons  at  study  entry  in  six  communities 
with  high  daytime  ozone  concentrations,  six  with  lower  concentrations, 
and  in  communities  with  high  or  low  concentrations  of  nitrogen  dioxide, 
particulate  matter,  and  inorganic-acid  vapour.  FINDINGS:  In  communi- 
ties with  high  ozone  concentrations,  the  relative  risk  of  developing 
asthma  in  children  playing  three  or  more  sports  was  3.3  (95%  CI  1 .9-5.8), 
compared  with  children  playing  no  sports.  Sports  had  no  effect  in  areas  of 
low  o/one  concentration  (0.8,  0.4-1.6).  Time  spent  outside  was  associ- 
ated with  a  higher  incidence  of  asthma  in  areas  of  high  o/one  ( 1 .4,  1 .0- 
2.1),  but  not  in  areas  of  low  ozone.  Exposure  to  pollulanis  other  than 
ozone  did  not  alter  the  effect  of  team  sports.  INTERPRETATION:  Inci- 
dence of  new  diagnoses  of  asthma  is  associated  with  heavy  exercise  in 
communities  with  high  concentrations  of  ozone,  thus,  air  pollution  and 
outdoor  exercise  could  contribute  to  the  development  of  asthma  in  chil- 
dren. 


In  a  subset  of  high-altitude  dwellers,  the  appropriate  erythrocytotic 
response  becomes  excessive  and  can  result  in  chronic  mountain  sickness. 
We  studied  men  with  (study  group)  and  without  excessive  erythrocytosis 
(packed-cell  volume  >65%)  living  in  Cerro  de  Pasco,  Peru  (altitude  43(X) 
m),  and  compared  them  with  controls  living  in  Lima.  Peru  (at  sea-level). 
Toxic  serum  cobalt  concentrations  were  detected  in  1 1  of  21  (52%)  study 
participants  with  excessive  erythrocytosis.  but  were  undetectable  in  high 
altitude  or  sea-level  controls.  In  the  mining  community  of  Cerro  de 
Pasco,  cobalt  toxicity  might  be  an  important  contributor  to  excessive  ery- 
throcytosis. 

Improved  Health  Outcomes  in  Patients  with  COPD  During  1  Yr's 
Treatment  with  Tiotropium — Vincken  W,  van  Noord  JA,  Greefhorst 
AP,  Bantje  TA,  Kesten  S,  Korducki  L,  Cornelissen  PJ;  Dutch/Belgian 
Tiotropium  Study  Group.  Eur  Respir  J  2002  Feb;  1 9( 2 ):209-2 1 6. 

Tiotropium,  a  novel  once-daily  inhaled  anticholinergic,  has  been  shown 
to  improve  lung  function  over  a  24-h  period.  In  order  to  extend  these  find- 
ings, health-outcomes  were  evaluated  over  1  yr  in  chronic  obstructive 
pulmonary  disease  (COPD)  patients.  Spirometric  results,  peak  expiratory 
flow  rate  (PEER),  salbutamol  use  and  effects  on  dyspnoea,  health-related 
quality  of  life  and  COPD  exacerbations  were  a.s.sessed  in  two  identical  I- 
yr  randomized  double-blind  double-duminy  studies  of  tiotropium  18  (jg 
once  daily  (n=356)  compared  with  ipratropium  40  pg  q.i.d.  (n=I79). 
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Screeninj;  Icirccd  c\pir;ilor_v  Nuluine  In  iinc  sclimkI  (KHV|1  were 
1.2.'i±0.43  L  (41.9+12.7'^  of  the  predicted  value)  (tiolmpiiim)  and 
I.I8±0.37  L  (39,4±l0.7'7f  pred)  (ipratropium).  Trough  l-EVi  at  I  yr 
improved  by  0.12±0.01  L  with  tiotropium  and  declined  by  0.0.1±0.02  L 
with  ipratropium  (p<(),()()l).  Significanl  iniprovenienl  in  PEFR,  salhula- 
mol  use.  Transition  Dyspnea  hidex  focal  score,  and  the  St  Cicorge's  Res- 
piratory Questionnaire  lolal  and  impact  scores  were  seen  with  tiotropium 
(p<().()l).  Tiotropium  reduced  the  number  of  exacerbations  (by  24'i. 
p<().()l).  and  increased  time  to  first  exacerbation  (p<l).()ll  and  lime  to 
first  hospitalization  for  a  COPD  exacerbation  (p<0.03)  coinpared  with 
ipratropium.  Apart  from  an  increased  incidence  of  dry  mouth  in  the 
tiolrtipium  group,  adverse  events  were  similar  between  treatments. 
Tiotropiuin  was  effective  in  improving  dyspnoea,  exacerbations,  health- 
related  quality  of  life  and  lung  function  in  patients  with  chronic  obstruc- 
tive pulmonary  disease,  and  exceeds  the  benefits  seen  with  ipratropium. 
The  data  support  the  use  of  tiotropium  once -daily  as  first-line  mainte- 
nance treatment  in  patients  with  chronic  ohsiructi\e  pulmonary  disease. 

.4  I.onjj-Terni  Kvaluation  of  Once-Daily  Inhuled  Tiolropium  In 
Chronic  Obstructive  Pulmonary  Disease — Casaburi  R.  Mahler  DA. 
Jones  PW.  Wanner  A.  San  PC.  ZuWallack  RL.  et  al.  Eur  Respir  J  2002 
Feb:l9(2):2l7-224. 

Currently  available  inhaled  bronchodilators  used  as  therapy  for  chronic 
obstrucli\e  pulmonary  disease  (COPD)  necessitate  multiple  daily  dosing. 
The  present  study  evaluates  the  long-term  safety  and  efficacy  of 
tiotropium.  a  new  once-daily  anticholinergic  in  COPD.  Patients  with  sta- 
ble COPD  (age  65.2±8.7  yrs  (mean±SD).  n=921)  were  enrolled  in  two 
identical  randomized  double-blind  placebo-controlled  l-yr  studies. 
Patients  inhaled  tiotropium  18  pg  or  placebo  (mean  screening  forced 
expiratory  volume  in  one  second  (FEV|)  1.01  versus  0.99  L.  .'^9  1  and 
38. 1'7f  of  the  predicted  value)  once  daily  as  a  dry  powder.  The  primary 
spirometric  outcome  was  trough  FEV|  (i.e.  FEV|  prior  to  dosmg). 
Changes  in  dyspnoea  were  measured  using  the  Transition  Dyspnea  Index, 
and  health  status  w  ith  the  disease-specific  St.  George's  Respiratory  Ques- 
tionnaire and  the  generic  Short  Form  36.  Medication  use  and  adverse 
events  were  recorded.  Tiou^opium  provided  significantly  superior  bron- 
chodilation  relative  to  placebo  for  trough  FEVi  response  (approximately 
12%  over  baseline)  (p<0.01 )  and  mean  response  during  the  3  h  following 
dosing  (approximately  22%  over  baseline)  (p<0.001 )  over  the  12-month 
period.  Tiotropium  recipients  showed  less  dyspnoea  (p<0.001).  superior 
health  status  scores,  and  fewer  COPD  exacerbations  and  hospitalizations 
(p<0.()3).  Adverse  events  were  comparable  with  placebo,  except  for  dry 
mouth  incidence  (tiotropium  16.0%  versus  placebo  2.7%.  p<0.0,'i). 
Tiotropium  is  an  effective,  once-daily  bronchodilator  that  reduces  dysp- 
noea and  chronic  obstructive  pulmonary  disease  exacerbation  frequency 
and  improves  health  status.  This  suggests  that  tiotropiuin  will  make  an 
important  contribution  to  chronic  obstructive  pulmonary  disease  therapy. 

.\  Novel  Clinical  Test  of  Respiratory  Muscle  Endurance — Hart  N. 
Hawkins  P.  Hamnegard  CH.  Green  M.  Moxham  J.  Polkcy  Ml.  Eur  Respir 
J  2002Feb;19(2):232-2.39. 

Impaired  respiratory  muscle  endurance  (RME)  could  reduce  exercise  tol- 
erance and  contribute  to  ventilatory  failure.  The  aim  of  the  present  study 
was  to  develop  a  clinically-feasible  method  to  measure  RME  using  nega- 
tive-pressure inspiratory-threshold  loading.  It  was  hypothesized  that 
endurance  time  (tlim)  could  be  predicted  by  normalizing  oesophageal 
pressure-time  product  (FTP)  per  total  breath  cycle  {PTP„i.J  for  maximum 
oesophageal  pressure  {P.k's.huv);  the  load/capacity  ratio.  Tlie  correspond- 
ing mouth  pressures.  PTPn,„uu,  and  Pmuuih.mav  were  also  measured.  The 
RME  lest  was  perfonned  on  30  healthy  subjects  exposed  to  the  same  tar- 
get pressure  (70%  of  P„c>,max)-  Eight  patients  with  systemic 
sclerosis/interstitial  lung  disease  were  studied  to  assess  the  validity  and 
acceptability  of  the  technique.  Normal  subjects  showed  a  wide  intersub- 
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ject  variation  in  tlim  (coefficient  of  variation.  (>99r ).  with  a  linear  rela- 
tionship demonstrated  between  log  tlim  and  PTPot-s/Po^.^ ^ax  (r=0.88).  All 
patients  with  systemic  sclerosis/interstitial  lung  disease  had  normal  respi- 
ratory muscle  strength,  but  six  out  of  eight  had  a  reduction  in  RME.  In 
conclusion,  endurance  time  can  be  predicted  from  the  load/capacity  ratio, 
over  a  range  of  breathing  strategies;  this  relationship  allows  abnormal 
respiratory  muscle  endurance  to  be  detected  in  patients.  Oesophageal  and 
mouth  pressure  showed  a  close  correlation,  thus  suggesting  that  the  test 
could  be  applied  noninvasively. 

Misu.se  of  Corticosteroid  Metered-Dose  Intialer  Is  Associated  with 
Decreased  Astfima  Stability — Giraud  V.  Roche  N.  Eur  Respir  J  20(12 
Feb;  191 2 1:246-25 1. 

This  study  assessed  whether  the  ituproper  use  of  pressuri.^ed  metered- 
dose  inhalers  (pMDIs)  is  associated  with  decreased  asthma  control  in 
asthmatics  treated  by  inhaled  corticosteroids  (ICS).  General  practitioners 
(GPs)  included  consecutive  asthmatic  outpatients  treated  by  pMDI- 
administered  ICS  and  on-demand,  short-acting  Bi-agonists.  They  mea- 
sured an  asthma  instability  score  (AIS)  based  on  daytime  and  nocturnal 
symptoms,  exerci.se-induced  dyspnoea.  B;-agonist  usage,  emergency-care 
visits  and  global  perception  of  asthma  control  within  the  preceding 
month;  the  inhalation  technli|ue  of  the  patient  also  was  assessed.  GPs 
(n=yi.'ii  included  4.078  adult  asthmatics;  }.955  questionnaires  were 
evaluable.  pMDI  was  misused  by  7\'/i  of  patients,  of  which  47'/f  was  due 
to  poor  coordination.  Asthma  was  less  stable  in  pMDI  misusers  than  in 
good  users  (AIS:  Ji.^i  versus  2. 86.  p<().()()ll.  Among  misusers,  asthma 
was  less  stable  in  poor  coordinators  i.\IS;  4. ,^8  versus  3. .56  in  good  coor- 
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dinatcirs.  p<O.OOI).  To  conclude,  misuse  of  pressurized  metered-dose 
inhalers,  which  is  mainly  due  to  poor  coordination,  is  I'reijuenl  and  associ- 
ated with  poorer  asthma  control  in  inhaled  corticosteroid-trealed  asthmat- 
ics. This  study  highlights  the  importance  of  evaluating  inhalation  tech- 
nique and  providing  appropriate  education  in  all  patients,  especially 
before  increasing  inhaled  corticosteroid  dosage  or  adding  other  agents. 
The  use  of  devices  which  alleviate  coordination  problems  should  be  rein- 
forced in  pressurized  metered-dose  inhaler  misusers. 

Noninvasive  Ventilation  in  Cystic  Fibrosis  Patients  with  Acute  or 
Chronic  Respiratory  Failure — Madden  BP.  Kariyawasam  H.  Siddiqi 
AJ.  Machin  A,  Pryor  JA.  Hodson  ME.  Eur  Respir  J  2002  Feb;19(2):3IO- 
313. 

The  expenence  of  using  noninvasive  ventilation  (NIV)  in  1 13  adult  cy.stic 
fibrosis  (CF)  patients  with  chronic  respiratory  failure,  during  episodes  of 
acute  deterioration  in  respiratory  function  is  reported.  The  patients  aged 
15-44  yrs  were  divided  into  three  groups.  Group  A  consisted  of  65 
patients  (median  forced  expiratory  volume  in  one  second  ( FE V i )/forced 
vital  capacity  (FVC)  0.7/1.4  L)  who  were  on  a  lung  transplant  waiting 
list.  Group  B  consisted  of  25  patients  (median  FEV|/FVC  0.7/1.4  L)  who 
were  being  evaluated  for  lung  transplantation.  Group  C  consisted  of  23 
patients  (median  FEV|/FVC  0.6/1.2  L)  who  were  not  being  considered 
for  lung  transplantation.  The  mean  duration  of  NIV  support  for  groups  A. 
B  and  C  was  61  (range:  1-600)  days.  53  (1-279)  days  and  45  (0.5-379) 
days  respectively.  Twenty-three  patients  in  group  A  subsequently 
received  lung  transplantation  and  12  of  these  patients  had  a  median  sur- 
vival of  39  months  postsurgery.  Thirty-nine  patients  died  and  three 
awaited  transplantation.  Five  patients  in  group  B  received  a  transplant 
four  of  whom  survived;  thirteen  patients  died  and  seven  awaited  trans- 
plantation. Twenty  patients  in  group  C  died.  Noninvasive  ventilation 


improved  hypoxia  but  failed  to  correct  hypercapnia  in  these  cystic  fibro- 
sis patients.  Noninvasive  ventilation  is  useful  in  the  treatment  of  acute 
episodes  of  respiratory  failure  in  cystic  fibrosis  patients  with  end-stage 
lung  disease  who  have  been  accepted,  or  are  being  evaluated,  for  lung 
transplantation.  For  these  patients,  there  is  a  possibility  of  prolonging  life 
if  they  are  successfully  treated  for  their  acute  episode  of  respiratory  fail- 
ure until  transplantation.  In  this  group,  treatment  is  not  merely  prolonging 
the  process  of  dying. 

Mild  Therapeutic  Hypothermia  to  Improve  the  Neurologic  Outcome 
After  Cardiac  .Arrest — The  Hypothermia  After  Cardiac  Arrest  Study 
Group.  N  Engl  J  Med  2002  Feb  2 1  ;346(8l:549-556. 

BACKGROUND;  Cardiac  arrest  with  widespread  cerebral  ischemia  fre- 
quently leads  to  severe  neurologic  impairment.  We  .studied  whether  mild 
systemic  hypothermia  increases  the  rate  of  neurologic  recovery  after 
resuscitation  from  cardiac  arrest  due  to  ventricular  fibrillation.  METH- 
ODS: In  this  multicenter  trial  with  blinded  assessment  of  the  outcome, 
patients  who  had  been  resuscitated  after  cardiac  arrest  due  to  ventricular 
fibrillation  were  randomly  assigned  to  undergo  therapeutic  hypothermia 
(target  temperature.  32  °  C  to  34  °  C.  measured  in  the  bladder)  over  a 
period  of  24  hours  or  to  receive  standard  treatment  with  normothermia. 
The  primary  end  point  was  a  favorable  neurologic  outcome  within  six 
months  after  cardiac  arrest;  secondary  end  points  were  mortality  within 
six  months  and  the  rate  of  complications  within  seven  days.  RESULTS: 
Seventy-five  of  the  136  patients  in  the  hypothermia  group  for  whom  data 
were  available  (55  percent)  had  a  favorable  neurologic  outcome  (cere- 
bral-pert'ormance  category.  1  [good  recovery]  or  2  [moderate  disability]), 
as  compared  with  54  of  137  (39  percent)  in  the  normothermia  group  (risk 
ratio.  1.40;  95  percent  confidence  interval.  1.08  to  1.81 ).  Mortality  at  six 
months  was  41   percent  in  the  hypothermia  group  (56  of  137  patients 
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died),  as  compared  with  55  percent  in  Ihe  norniothermia  group  (76  of  138 
patients;  risk  ratio,  0.74;  y.5  percent  confidence  inter\al.  0.58  to  0.45). 
The  complication  rate  did  not  differ  significantly  between  the  two  groups. 
CONCLUSIONS;  In  patients  who  have  been  successlully  resuscitated 
after  cardiac  arrest  due  to  ventricular  fibrillation,  therapeutic  mild 
hypothermia  increased  the  rate  of  a  favorable  neurologic  outcome  and 
reduced  mortality. 

Treatment  of  Comatose  Survivors  of  Out-of-Hospital  Cardiac  .Arrest 
with  Induced  Hypothermia — Bernard  SA,  Gray  TW.  Buist  MD.  Jones 
BM.  SiKester  W.  Gutteridge  G,  Smith  K.  N  Engl  J  Med  2002  Feb 
21;346(8);557-563. 

BACKGROUND;  Cardiac  arrest  outside  the  hospital  is  common  and  has 
a  poor  outcome.  Studies  in  laboratory  animals  suggest  that  hypothermia 
induced  shortly  after  the  restoration  of  spontaneous  circulation  may 
improve  neurologic  outcome,  but  there  have  been  no  conclusive  studies 
in  humans.  In  a  randomized,  controlled  trial,  we  compared  the  effects  of 
moderate  hypothermia  and  norniothermia  in  patients  who  remained 
unconscious  after  resuscitation  frimi  out-of-hospital  cardiac  arrest. 
MHTHODS;  The  study  subjects  were  77  patients  who  were  randomly 
assigned  to  treatment  with  hypothermia  (with  the  core  body  temperature 
reduced  to  33  °  C  within  2  hours  after  the  return  of  spontaneous  circula- 
tion and  maintained  at  that  temperature  for  12  hours)  or  normothermia. 
The  primary  outcome  measure  was  survival  to  hospital  discharge  with 
sufficiently  good  neurologic  function  to  be  discharged  to  home  or  to  a 
rehabilitation  facility.  RESULTS:  The  demographic  characteristics  of  the 
patients  were  similar  in  the  hypothermia  and  normothermia  groups. 
Twenty-one  of  the  43  patients  treated  with  hypothermia  (49  Vc)  survived 
and  had  a  good  outcome — that  is.  they  were  discharged  home  or  to  a 
rehabilitation  facility — as  compared  with  9  of  the  34  treated  with  nor- 
mothermia (26  %.  p=0.O46).  After  adjustment  for  base-line  differences  in 
age  and  time  from  collapse  to  the  return  of  spontaneous  circulation,  the 
odds  ratio  for  a  good  outcome  with  hypothermia  as  compared  with  nor- 
mothermia was  5.25  (95%  confidence  interval.  1.47  to  18.76;  p=0.01 1). 
Hypothermia  was  associated  with  a  lower  cardiac  index,  higher  systemic 
vascular  resistance,  and  hyperglycemia.  There  was  no  difference  in  the 
frequency  of  adverse  events.  CONCLUSIONS;  Our  preliminary  observa- 
tions suggest  that  treatment  with  moderate  hypothermia  appears  to 
improve  outcomes  in  patients  with  coma  after  resuscitation  from  out-of- 
hospiiul  cardiac  arrest. 

Change  in  Lung  Function  and  Morbidity  from  Chronic  Obstructive 
Pulmonary  Disease  in  .Alphal-.\ntitrypsin  MZ  Helerozygotes:  A 
Longitudinal  .Study  of  the  General  Popuiaticm — Dahl  M.  Tybjarg- 
Hansen  A.  Lange  P.  Vestbo  J.  Nordestgaard  BG.  Ann  Intern  Med  2002 
Feb  19;l.^6(4);270-279. 

BACKGROUND;  A  deteriorating  effect  of  severe  a|-antitrypsm  defi- 
ciency (ZZ  genotype)  on  lung  function  is  well  known,  whereas  the  role  of 
intermediate  deficiency  (MZ  genotype)  remains  uncertain.  OBJECTIVE; 
To  test  Ihe  hypothesis  that  MZ  intermediate  ai-antitrypsin  deficiency 
affects  pulmonary  function  and  disease.  DESIGN;  Population-based 
cohort  study  with  21-year  follow-up.  SETTING;  Copenhagen.  Denmark. 
PAR  riClPANTS:  9187  adults  randomly  selected  from  the  Danish  general 
population.  MHASLIRHMHNTS;  Plasma  ai-anlit[ypsin  levels,  annual 
decrease  in  FEV|.  airway  obstruction,  and  hospitalization  and  mortality 
from  chronic  obstructive  pulmonary  disease  (COPD).  RESULTS;  451 
participants  (4.9^)  carried  Ihe  MZ  genotype.  Plasma  Oi-antitrypsin  levels 
were  3l'/r  lower  in  MZ  heterozygotes  than  in  persons  with  the  MM  geno- 
type (Student  t  -test,  p  <  0.001 ).  Annual  decrease  in  FEV|  was  25  niL  in 
MZ  helerozygotes  and  21  mL  in  persons  with  the  MM  genotype  (t  -test,  p 
=  0.048).  Airway  obstruction  was  found  in  19'i  of  MZ  heterozygotes 
compared  with  15'/r  of  MM  carriers  (X"  lest,  p  =  0.023):  in  a  logistic 
regression  analysis  adjusted  for  age.  sex.  and  tobacct)  consumption.  Ihe 


corresponding  odds  ratio  was  1.3  (CI.  1.0  to  1.7).  The  incidence  of  hospi- 
talization and  mortality  from  COPD  was  32  cases  per  10  (MX)  person-years 
in  persons  with  the  MZ  genotype  and  22  cases  per  10  000  person-years  in 
those  with  the  MM  genotype  (log-rank  test,  p  =  0.063).  In  a  Cox  regres- 
sion model  adjusted  for  age.  sex.  lobacco  use.  and  FEV]  at  study  entry,  rel- 
ative risk  for  COPD  outcomes  in  persons  with  the  MZ  genotype  versus 
persons  with  the  MM  genotype  was  1.5  (CI,  1.0  to  2.3).  All  these  results 
were  independent  of  the  S  and  E  alleles  in  this  gene  and  were  not  affected 
by  cystic  fibrosis  Delta  F508  heterozygosity.  CONCLUSIONS;  .MZ  het- 
erozygotes had  a  slightly  greater  rate  of  decrease  in  FEV|  and  were  mod- 
estly over-represented  among  persons  with  airuay  obstruction  and  COPD. 
In  the  population  at  large.  MZ  heterozygosity  may  account  for  a  fraction 
of  COPD  cases — on  the  order  of  29; .  similar  to  the  percentage  of  persons 
with  COPD  w  ho  has  e  the  se\  ere  but  rare  ZZ  genotype. 

Systematic  Review  of  Randomised  Controlled  Trials  of  Over  the 
Counter  Cough  Medicines  for  Acute  Cough  in  Adults — Schroeder  K. 
Fahey  T  BMJ   2(102  I  eh  4;324(7333);329-33l  . 

OBJECTIVES;  To  determine  whether  over  the  counter  cough  medicines 
are  effective  for  acute  cough  in  adults.  DESIGN;  Systematic  review  of 
randoinised  controlled  trials.  DATA  SOURCES;  Search  of  the  Cochrane 
Acute  Respiratory  Infections  Group  specialised  register.  Cochrane  Con- 
trolled Trials  Register.  Medline.  Embase.  and  the  UK  Department  of 
Health  National  Research  Register  in  all  languages.  Included  studies:  All 
randomised  controlled  trials  that  compared  oral  over  the  counter  cough 
preparations  w  ith  placebo  in  adults  with  acute  cough  due  to  upper  respira- 
tory tract  infection  in  ambulatory  settings  and  that  had  cough  symptoms 
as  an  outcome.  RESULTS;  15  trials  in\olving  2166  participants  met  all 
the  inclusion  criteria.  Antihistamines  seemed  to  be  no  better  than  placebo. 
There  was  confiicting  evidence  on  the  effectiveness  of  antitussives, 
expectorants,  antihistamine-decongestant  combinations,  and  other  drug 
combinations  compared  with  placebo.  CONCLUSION;  Over  the  counter 
cough  medicines  for  acute  cough  cannot  be  recommended  because  there 
is  no  good  evidence  for  their  effectiveness.  Even  w  hen  trials  had  signifi- 
cant results,  the  effect  sizes  were  small  and  of  doubtful  clinical  relevance. 
Because  of  the  small  number  of  trials  in  each  category,  the  results  have  to 
be  interpreted  cautiously. 

Outcome  .After  Cardiopulmonary  Resuscitation  in  Patients  with  Pul- 
monary Arterial  Hypertension — Hoeper  MM.  Galie  N.  Murali  S. 
Olschewski  H.  Rubenfire  M.  Robbins  IM.  et  al.  Am  J  Respir  Crit  Care 
Med  2002  Feb  l:165(3);341-.^44. 

Patients  with  pulmonary  arterial  hypertension  (P.AH)  often  die  from  right 
heart  failure  or  sudden  cardiac  death.  Cardiopulmonary  resuscitation 
(CPR)  may  be  instituted  in  these  patients  but  there  are  no  data  in  the  med- 
ical literature  about  the  outcome  of  CPR  in  this  group  of  patients.  We 
conducted  a  retrospective  multicenter  international  study  on  the  fre- 
quency and  results  of  CPR  in  patients  with  P.AH.  .A  total  of  3. 130  patients 
with  PAH  were  treated  between  1997  and  2000  in  17  referral  centers  in 
Europe  and  in  the  United  Stales.  During  this  period.  513  patients  had  cir- 
culatory arrest  and  CPR  was  attempted  in  132  (26'7()  of  these  patients. 
Although  9(t7r  of  the  CPR  attempts  took  place  in  hospitalized  patients 
(74"*  in  intensive  care  units  or  equally  equipped  facilities)  and  although 
there  was  only  minimal  delay  between  collapse  and  initiation  of  CPR. 
resuscitation  efforts  were  primarily  unsuccessful  in  104  patients  (79'ri. 
Only  eight  patients  (6'/r )  survived  for  more  than  90  d;  these  patients  had 
no  residual  neurologic  deficit.  Hemodynamics  obtained  within  3  mo 
before  CPR  did  not  show  any  significant  differences  between  the  sur- 
vivors and  nonsurvivors.  Except  for  one  patient,  all  long-term  survivors 
had  identifiable  causes  of  circulatory  arrest  that  were  rapidly  reversible. 
Our  data  indicate  that  CPR  for  circulatory  arrest  in  patients  with  PAH  is 
rarely  successful  unless  the  cause  of  the  cardiopulmonary  decompensa- 
tion can  be  corrected. 
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\aiial)lc  Tidal  \'<)liimc  \cii(ilali()ii  IiiiproNcs  l.iiiiH  Mechanics  and 
CJas  Kxcliaiine  in  a  Kodiiil  Model  ol  AiiiU'  l.iiiin  Injury— Aiokl  SP. 
Mora  R.  Lutclien  KR.  IngcniKi  HI'.  Suki  li.  Am  J  Ri:'spii  Cm  Care  Med 
200:  Feb  hKi.Si.M^Vifi-.^VK 

Random  varialions  in  ha-alh  rale  and  lidal  \olunie  duilni:  iiicclianical 
venlilalion  in  the  setting  of  acute  lung  injury  have  been  shown  to  improve 
arterial  oxygen  tension.  To  test  whether  this  improvement  occurs  over  a 
specific  range  of  variability,  we  examined  several  ventilation  protocols  in 
guinea  pigs  with  endotoxin-induced  lung  injury.  In  Group  I  (n  =  10).  after 
.^0  min  of  conventional  volume-cycled  \enlilation.  animals  were  venti- 
lated with  variable  ventilation  for  .^O-niin  intervals,  during  which  time 
tidal  volume  was  randomly  varied  by  10.  20.  40.  and  UWi  of  the  mean, 
while  simultaneously  adjusting  the  frec|ucncy  to  maintain  constant  minute 
ventilation.  In  a  second  group  of  animals  (Group  11,  n  =  4).  conventional 
volume-cycled  ventilation  was  administered  for  .3  h.  Variable  ventilation 
significantly  improved  lung  function  over  conventional  volume-cycled 
ventilation.  In  Group  I.  lung  elastance  decreased,  and  blood  oxygenation 
increa.sed  significantly  during  periods  of  40  and  60%  variable  ventilation 
(p  <  0.051  compared  with  conventional  ventilation.  These  data  indicate 
that  variable  ventilation  is  effective  in  improving  lung  function  and  gas 
exchange  during  acute  lung  injury. 

The  Impact  of  Follow-l'p  Physician  \  isits  on  Emergency  Readmis- 
sions  for  Patients  with  .\sthnia  and  Chronic  Ohstructive  Pulmonary 
Disease:  -\  Population-Based  Study — Sin  DD.  Bell  NR.  Svenson  LW, 
Man  SF.  Am  J  Med  2002  Feb;l  12(21:120-125. 

To  examine  the  relation  between  follow-up  office  visits  after  emergency 
discharge  and  the  risk  of  emergency  readmissions  in  patients  w  ith  asthma 
or  chronic  obstructi\e  pulmonary  disease  (COPD).We  used  population- 
based  data  to  identify  all  patients  in  Alberta.  Canada,  who  had  at  least  one 
emergency  visit  for  asthma  or  COPD  between  April  1 .  iyy6.  and  March  3 1 . 
1997  (N  =  25  256).  A  Cox  proportional  hazards  model  was  used  to  estimate 
the  adjusted  relative  risk  (RR)  of  a  repeat  visit  to  an  emergency  department 
within  90  days  of  an  initial  emergency  visit  in  patients  who  did  or  did  not 
have  an  office  follow-up  within  the  first  30  days.There  were  7829  patients 
(31%)  who  had  an  office  visit  during  the  30  days  after  their  initial  emer- 
gency encounter.  Follow-up  visits  were  associated  with  a  significant  reduc- 
tion in  the  yO-day  risk  of  an  emergency  readmission  (RR  =  0.79;  95%  con- 
fidence interval  ICl]:  0.73  to  0.86).  Sensitivity  analyses  showed  that  a 
follow-up  visit  was  inversely  associated  with  a  repeat  emergency  visit  after 
adjusting  for  age.  sex.  area  of  residence,  and  income. Although  these  data 
should  be  interpreted  with  caution  because  of  missing  information  on  fac- 
tors such  as  quality  of  care,  they  suggest  that  follow-up  office  visits  are 
effective  in  reducing  early  relapses  in  patients  who  have  been  recently 
treated  in  emergency  departments  for  asthma  or  COPD. 

Anesthetic  Care  in  Developing  Countries:  Kquipment  and  Techni(|ues — 

Tobias  JD.  Kim  Y.  Davis  J.  South  Med  .1  2(K)2  Feb:95(2):239-247. 

Various  organizations  have  been  loniied  to  provide  short-term  surgical 
services  in  developing  countries.  In  these  countries,  the  ability  to  provide 
effective  anesthetic  care  requires  the  team  to  iianspoii  most  of  (he  equip- 
ment necessary  to  provide  perioperative  care  for  various  surgical  proce- 
dures. We  review  the  basic  supplies  necessary  to  provide  such  care  and 
discuss  some  of  the  issues  related  to  the  anesthesia  machines,  techniques, 
and  moniU)ring  in  de\eloping  countries.  Suggestions  and  options  for  pre- 
operative assessment,  intraoperative  anesthetic  care,  and  postoperative 
care,  including  pain  management,  are  provided. 

Endoscopic  Cltrasound  (iuided  Biopsy  of  Mediastinal  Kesiuns  lius  a 
Major  Impact  on  Patient  Management  -I.arscn  SS.  Kiasnik  M.  Vil- 
niann  P.  Jacobsen  UK.  Pcdcrsen  .111.  laurschoii  P.  I'olke  K  Thorax  2002 
Feb;57(2);98-103. 


BACKGROUND:  A  study  was  undertaken  to  evaluate  the  clinical  impact 
of  endoscopic  ultrasound  guided  fine  needle  aspiration  biopsy  (EUS- 
FNA)  in  patients  with  mediastinal  masses  suspected  of  malignancy. 
MKTHODS:  From  April  1993  to  December  1999.  84  patients  were 
referred  lor  FCS-FNA.  In  all  patients  CT  scanning  had  shown  a  lesion  of 
the  mediastinum  suspected  of  malignancy  located  adjacent  to  the  oesoph- 
agus. In  order  to  e\  aluate  the  clinical  impact  of  EUS-FNA.  the  history  of 
each  patient  up  to  referral  for  EUS-FNA  was  reviewed.  A  board  of  tho- 
racic specialists  was  asked  to  decide  the  further  course  of  the  patient  if 
HUS-FNA  had  not  been  available,  and  this  diagnostic  strategy  was  com- 
pared with  the  actual  clinical  course  after  EUS-FNA.  RESULTS:  For  the 
79  patients  in  whom  sufficient  verification  was  obtained.  EUS-FNA  had 
a  sensitivity  of  92%,  specificity  of  100%.  PPV  of  100%.  NPV  of  80%. 
and  an  accuracy  of  94%  for  cancer  of  the  mediastinum.  In  18  of  37 
patients  (49%)  a  thoracotomy/thoracoscopy  was  avoided  as  a  result  of 
EUS-FNA.  and  in  28  of  41  patients  (687r)  a  mediastinoscopy  was 
avoided.  The  direct  result  of  the  cytological  diagnosis  obtained  by  EUS- 
FNA  was  that  a  final  diagnosis  of  small  cell  lung  cancer  was  made  in 
eight  patients  resulting  in  referral  for  chemotherapy,  and  in  another  three 
patients  with  benign  disease  specific  treatment  could  be  initiated  (sar- 
coidosis, mediastinal  abscess,  and  leiomyoma  of  the  oesophagus).  CON- 
CLUSIONS: EUS-FNA  is  a  safe  and  sensitive  minimally  invasive 
method  for  evaluating  patients  with  a  solid  lesion  of  the  mediastinum  sus- 
pected by  CT  scanning.  EUS-FNA  has  a  significant  impact  on  patient 
management  and  should  be  considered  for  diagnosing  the  spread  of  can- 
cer to  the  mediastinum  in  patients  with  lung  cancer  considered  for 
surgery,  as  well  as  for  the  primary  diagnosis  of  solid  lesions  located  in  the 
mediastinum  adjacent  to  the  oesophagus. 

Risk  Factors  lor  Onset  and  Remission  of  .\topy.  Wheeze,  and  ,\irv»ay 
Hyperresp(Misi\eness — .\iian  W.  Marks  GB.  Toelle  BG.  Belouscna  H. 
Peal  JK.  Berry  G.  Woolcock  AJ.  Thorax  2002  Feb;57(2):  104-109. 

Background:  Although  many  children  with  asthma  may  have  a  remission 
as  they  grow  and  other  children  who  did  not  have  asthma  may  develop 
asthma  in  adult  life,  knowledge  about  the  factors  that  infiuence  the  onset 
and  prognosis  of  asthma  during  adolescence  and  young  adulthood  is  very 
limited.  Methods:  A  cohort  of  8-10  year  old  children  (n=7l8)  living  in 
Belmont.  New  South  Wales.  Australia  were  surveyed  six  times  at  2 
yearly  intervals  from  1982  to  1992.  and  then  again  5  years  later  in  1997. 
From  this  cohort.  498  subjects  had  between  three  and  seven  assessments 
and  were  included  in  the  analysis.  Atopy,  airway  hyperrcsponsiveness 
(AHR).  and  whee/e  in  the  last  12  months  were  measured  at  each  survey. 
Late  onset,  remission,  and  persistence  were  defined  based  on  characteris- 
tics at  the  initial  survey  and  the  changes  in  characteristics  at  the  follow  up 
surveys.  Results:  The  proportion  of  subjects  with  late  onset  atopy 
( 1 3.7%)  and  wheeze  ( 1 2.4% )  was  greater  than  the  proportion  with  remis- 
sion of  atopy  (3.2%)  and  wheeze  (5.6%).  Having  atopy  at  age  8-12  years 
(OR  2.8.  95%  CI  1.5  to  5.1 )  and  having  a  parental  history  of  asthma  (OR 
2.0.  95'/(  CI  1.02  to  4.13)  were  significant  risk  factors  for  the  onset  of 
wheeze.  Having  AHR  at  age  8-12  years  was  a  significant  risk  factor  for 
the  persistence  of  wheeze  (OR  4.3.  95'/r  CI  1 .3  to  15.0).  Female  sex  (OR 
1 .9.  95%  CI  1 .01  to  3.60)  was  a  significant  risk  factor  for  late  onset  AHR 
whereas  male  sex  (OR  1 .9, 95%  CI  1 . 1  to  2.8)  was  a  significant  risk  factor 
for  late  onset  atopy.  Conclusions:  The  onset  of  AHR  is  uncommon  during 
adolescence,  but  the  risk  of  acquiring  atopy  and  recent  wheeze  for  the 
first  time  continues  during  this  period.  Atopy,  particularly  present  at  the 
age  of  8- 1 0  years,  predicts  the  subsequent  onset  of  w  heeze. 

Sahaja  N  oga  in  the  Management  of  Moderate  to  .Severe  Asthma:  A 
Randomised  Controlled  Trial — Manocha  R.  Marks  GB.  Kcnchington 
P.  Pctcis  D.  Salome  CM.  Thorax  2002  Feb;57(2):l  10-1  15. 

BACKGROUND:  Sahaja  Yoga  is  a  traditional  system  of  mcdiiaiion 
based  on  yogic  principles  which  may  be  used  for  therapeutic  purposes.  A 
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study  was  undertaken  to  assess  the  effectiveness  of  this  therapy  as  an 
adjunctive  tool  in  the  nianagemenl  of  asthma  in  adult  patients  who 
remained  symptomatic  on  moderate  to  high  doses  of  inhaled  steroids. 
METHODS:  A  parallel  group,  double  bhnd.  randomised  controlled 
trial  was  conducted.  Subjects  were  randomly  allocated  to  Sahaja 
yoga  and  control  intervention  groups.  Both  the  yoga  and  the  control 
interventions  required  the  subjects  to  attend  a  2  hour  session  once  a 
week  for  4  months.  Asthma  related  quality  of  life  (AQLQ,  range  0- 
4).  Profile  of  Mood  States  (POMS),  level  of  airway  hyperresponsive- 
ness  to  methacholine  (AHR).  and  a  diary  card  based  combined 
asthma  score  (CAS,  range  0-12)  reflecting  symptoms,  bronchodilator 
usage,  and  peak  expiratory  flow  rates  were  measured  at  the  end  of  the 
treatment  period  and  again  2  months  later.  RESULTS:  Twenty  one  of 
30  subjects  randomised  to  the  yoga  miervention  and  26  of  29  subjects 
randomised  to  the  control  group  were  available  for  assessment  at  the 
end  of  treatment.  The  improvement  in  AHR  at  the  end  of  treatment 
was  1.5  doubling  doses  (95%  confidence  interval  (CI)  0.0  to  2.9. 
p=0.047)  greater  in  the  yoga  intervention  group  than  in  the  control 
group.  Differences  in  AQLQ  score  (0.41,  95%  CI  -0.04  to  0.86)  and 
CAS  (0.9.  95%  CI  -0.9  to  2.7)  were  not  significant  (p>0.05).  The 
AQLQ  mood  subscale  did  improve  more  in  the  yoga  group  than  in 
the  control  group  (difference  0.6.3,  95%  CI  0.06  to  1.20),  as  did  the 
summary  POMS  score  (difference  18.4.  95%  CI  0.2  to  36.5,  p=0.05). 
There  were  no  significant  differences  between  the  two  groups  at  the  2 
month  follow  up  assessment.  CONCLUSIONS:  This  randomised 
controlled  trial  has  shown  that  the  practice  of  Sahaja  yoga  does  have 
limited  beneficial  effects  on  some  objective  and  subjective  measures 
of  the  impact  of  asthma.  Further  work  is  required  to  understand  the 
mechanism  underlying  the  observed  effects  and  to  establish  whether 
elements  of  this  intervention  may  be  clinically  valuable  in  patients 
with  severe  asthma. 

.\  Novel  Hypothesis  to  Explain  the  Bronchconstrictor  Effect  of 
Deep  Inspiration  in  Asthma — Burns  GP.  Gibson  GJ  Thora.x  2002 
Feb;57(2):ll6-ll9. 

Background:  In  healthy  subjects  deep  inspiration  transiently  dilates 
the  airways,  while  many  asthmatic  subjects  show  bronchoconstric- 
tion  by  a  mechanism  which  is  incompletely  understood.  We  hypothe- 
sised that  the  negative  intrathoracic  pressure  associated  with  deep 
inspiration  occurring  in  the  context  of  increased  leakiness  of  the  air- 
way vasculature  may  temporarily  increase  airway  oedema  and  thus 
reduce  luminal  diameter  in  subjects  with  asthma.  Methods:  The 
effects  of  non-forced  deep  inspiration  and  forced  deep  inspiration 
through  resistance  (generating  enhanced  negative  intrathoracic  pres- 
sure) on  specific  airway  conductance  (sGa^v)  were  compared  in  10 
asthmatic  and  I  I  healthy  subjects.  Each  performed  two  respiratory 
manoeuvres:  ( I )  sGa„  was  measured  immediately  after  three  deep 
inspirations  without  added  resistance,  each  performed  at  a  predeter- 
mined rate  (equal  to  that  when  performed  maximally  through  resis- 
tance): and  (2)  sG^^i  was  measured  immediately  after  three  forced 
inspirations  through  resistance.  Results:  Compared  with  deep  inspi- 
ration without  added  resistance,  sGa„  was  significantly  reduced  after 
deep  inspiration  through  resistance  in  the  asthmatic  group  by  a  mean 
(SD)  of -13.5  (1 1.0)%  (p=0.003)  but  was  unchanged  in  the  control 
group  (-0.5  (12. 4)%,  p=0.67).  Conclusions:  Given  the  similar  time- 
volume  relationship  in  the  two  manoeuvres,  the  reduction  in  sGa*  is 
unlikely  to  be  due  to  differences  in  smooth  muscle  behaviour.  It  is 
suggested  that  the  enhanced  negative  intrathoracic  pressure  acting 
across  the  airway  capillaries  increases  airway  wall  oedema  and 
reduces  airway  calibre.  Such  a  mechanism  operational  during  normal 
rapid  deep  inspiration  might  contribute  to  bronchoconstriction  after 
deep  inspiration  in  subjects  with  asthma. 

Relaxation  Therapies  for  Asthma:  A  Systematic  Review — Huntles 


A,  White  AR,  Ernst  E.  Thorax  2002  Feb:57(2):127-I3l. 

Background:  Emotional  stress  can  either  precipitate  or  exacerbate 
both  acute  and  chronic  asthma.  There  is  a  large  body  of  literature 
available  on  the  use  of  relaxation  techniques  for  the  treatment  of 
asthma  symptoms.  The  aim  of  this  systematic  review  was  to  deter- 
mine if  there  is  any  evidence  for  or  against  the  clinical  efficacy  of 
such  interventions.  Methods:  Four  independent  literature  searches 
were  performed  on  MEDLINE,  Cochrane  Library,  CISCOM.  and 
Embase.  Only  randomised  clinical  trials  (RCTs)  were  included. 
There  were  no  restrictions  on  the  language  of  publication.  The  data 
from  trials  that  statistically  compared  the  treatment  group  with  that 
of  the  control  were  extracted  in  a  standardised  predefined  manner 
and  assessed  critically  by  two  independent  reviewers.  Results:  Fif- 
teen trials  were  identified,  of  which  nine  compared  the  treatment 
group  with  the  control  group  appropriately.  Five  RCTs  tested  pro- 
gressive muscle  rela.xation  or  mental  and  muscular  relaxation,  two  of 
which  showed  significant  effects  of  therapy.  One  RCT  investigating 
hypnotherapy,  one  of  autogenic  training,  and  two  of  biofeedback 
techniques  revealed  no  therapeutic  effects.  Overall,  the  methodologi- 
cal quality  of  the  studies  was  poor.  Conclusions:  There  is  a  lack  of 
evidence  for  the  efficacy  of  relaxation  therapies  in  the  management 
of  asthma.  This  deficiency  is  due  to  the  poor  methodology  of  the 
studies  as  well  as  the  inherent  problems  of  conducting  such  trials. 
There  is  some  evidence  that  muscular  relaxation  improves  lung  func- 
tion of  patients  with  asthma  but  no  evidence  for  any  other  relaxation 
technique. 

Expiratory  Muscle  Endurance  in  Chronic  Obstructive  Pul- 
monary Disease — Ramirez-Sarmiento  A.  Orozco-Levi  M.  Barreiro 
E.  Mendez  R.  Ferrer  A.  Broquetas  J,  Gea  J.  Thorax  2002 
Feb;57(2):l32-136. 

Background:  A  reduction  in  expiratory  muscle  (ExM)  endurance  in 
patients  with  chronic  obstructive  pulmonary  disease  (COPD)  may 
have  clinically  relevant  implications.  This  study  was  carried  out  to 
evaluate  ExM  endurance  in  patients  with  COPD.  Methods:  Twenty 
three  patients  with  COPD  (FEV,  35  (14)%  predicted)  and  14 
matched  controls  were  studied.  ExM  endurance  was  assessed  using  a 
method  based  on  the  use  of  an  expiratory  threshold  valve  which 
includes  two  steps.  In  step  1  the  load  is  progressively  increased  (50 
g  every  2  minutes)  until  task  failure  is  reached,  and  the  pressure  gen- 
erated against  the  highest  tolerated  load  is  defined  as  the  maximal 
expiratory  sustainable  pressure  (Pthmax)-  'n  step  2  subjects  breathe 
against  a  submaximal  constant  load  (80%  of  Pthmax)  and  the  time 
elapsed  until  task  failure  is  termed  the  expiratory  endurance  time 
(Tth.sfi).  In  addition,  the  strength  of  peripheral  muscles  (handgrip, 
HGS)  and  respiratory  muscles  (maximal  inspiratory  and  expiratory 
pressures,  PI^.u  and  PE„u\.  respectively)  was  evaluated.  Results: 
Patients  with  COPD  had  lower  ExM  strength  and  endurance  than 
controls:  PE„,jx  64  ( 19)%  predicted  v  84  ( 14)%  predicted  (mean  dif- 
ference 20%;  95%  confidence  intervals  (CI)  14  to  39):  Pth^ax  52 
(27)  v  151  (46)  cm  HiO  (mean  difference  99,  95%  CI  74  to  123); 
and  Tthso  9.4  (6.3)  v  14.2  (7.4)  min  (mean  difference  4.8.  95%  CI 
1.0  to  10.4:  p<0.0l  for  all).  Interestingly,  ExM  endurance  directly 
correlated  with  both  the  severity  of  airways  obstruction  (Plh,„jv  with 
FEV|,  r=0.794.  p<0.()l)  and  the  reduction  in  strength  observed  in 
different  muscle  groups  (Pth,,,;,^  with  HG.  PI„,av  or  PE„,jv.  r=0.550. 
p<0.()5;  r=0.583.  p<().()01:  and  r=0.584.  p<0.00l.  respectively). 
Conclusions:  ExM  endurance  is  decreased  in  patients  with  COPD. 
This  impairment  is  proportional  to  the  severity  of  the  disease  and  is 
associated  with  lower  strength  in  different  muscle  groups.  This  sug- 
gests that  systemic  effects  are  implicated  in  the  impairment 
observed  in  ExM  function. 
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I'linic'iil  Aiidil  liidic;il(ir>  ot'  Oulionu'  Kolldoin;;  Adinission  (d 
Hospilul  \iilli  Aiiitf  Kxacerbation  of  Chronii-  OhstriuliM'  I'lil- 
niiinun  Disuast — Rohcris  CM.  Lmvc  U.  Bui.kiKill  (K,  K\laiul  I. 
Kell>  V.  PcaiMm  M(i  Thorax  2002  Feb:57(2):  1?7- 141. 

Background:  The  1997  BTS/RCP  naliiinal  audit  ol  acute  chronic 
obstructive  pulmonary  disease  (COPD)  in  terms  ol  process  of  care 
has  previously  been  reported.  This  paper  describes  from  the  same 
cases  the  outcomes  of  death,  readmission  rates  within  .^  months  of 
initial  admission,  and  length  of  stay.  Identification  of  the  main  pre- 
admission predictors  of  outcome  may  be  used  to  control  for  con- 
founding factors  in  population  characteristics  when  comparing  per- 
formance between  units.  Methods:  Data  on  74  variables  were 
collected  retrospectively  using  an  audit  proforma  from  patients 
admitted  to  UK  hospitals  with  acute  COPD.  Important  prognostic 
\  ariables  for  the  three  outcome  measures  were  identified  by  relative 
risk  and  logistic  regression  was  used  to  place  these  in  order  of  predic- 
tive value.  Results:  1400  admissions  from  .'^S  acute  hospitals  were 
collated.  I4rf  of  cases  died  within  3  months  of  admission  \sith  varia- 
tion between  hospitals  of  O-.'iOr'r.  Poor  performance  status,  acidosis, 
and  the  presence  of  leg  oedema  were  the  best  significant  independent 
predictors  of  death.  Age  above  65.  poor  performance  status,  and  low- 
est forced  expiratory  volume  in  I  second  (FEV|)  tertile  were  the  best 
predictors  of  length  of  stay  (median  8  days).  34%  of  patients  were 
readmitted  (range  5-65'7r);  lowest  FEV|  tertile.  previous  admission, 
and  readmission  with  five  or  more  medications  were  the  best  predic- 
tors for  readmission.  Conclusions:  Important  predictors  of  outcome 
have  been  identified  and  formal  recording  of  these  may  assist  in 
accounting  for  confounding  patient  characteristics  when  making 
ccmiparisons  between  hospitals.  There  is  still  wide  variation  in  out- 
come between  hospitals  that  remains  unexplained  by  these  factors. 
While  some  of  this  variance  may  be  explained  by  incomplete  record- 
ing of  data  or  patient  factors  as  yet  unidentified,  it  .seems  likely  that 
deficiencies  in  the  process  of  care  previously  identified  are  responsi- 
ble for  poor  outcomes  in  some  units. 

Patients'  and  Carers'  Preferences  in  Two  Models  of  Care  for 
.Vcute  F.xacerbations  of  COPD:  Results  of  a  Randomised  Con- 
trolled Trial — Ojoo  JC.  Moon  T.  .McGlone  S.  Martin  K.  Gardiner 
ED.  Greenstone  MA.  Morice  AH.  Thorax   2002  Feb;.57(  2):  167-169. 

B.ACKGROUND:  Patients  with  an  acute  exacerbation  of  chronic 
obstructive  pulmonary  disease  (COPDl  were  randomised  to  either 
hospital  at  home  iHaHl  or  inpatient  management,  and  patient  and 
carer  preferred  site  of  management  and  satisfaction  with  care 
received  in  the  two  arms  was  determined.  METHODS:  Emergency 
admissions  with  an  acute  exacerbation  of  COPD  were  randomised  to 
inpatient  care  or  HaH  care.  After  discharge  an  independent  observer 
administered  a  questionnaire  to  both  patients  and  carers  on  the  pre- 
ferred site  of  care  and  scored  satisfaction  with  the  care  received. 
RESULTS:  Of  60  patients  recruited.  30  were  randomised  to  receive 
HaH  care.  Retrospective  patient  preference  for  HaH  care  was  96.3% 
in  the  domiciliary  arm  and  59.3%  in  the  conventional  arm;  carer  pref- 
erence figures  were  85.7%  and  42.9%.  respectively.  There  was  a 
higher  preference  for  domiciliary  care  by  both  patients  and  carers  in 
the  HaH  arm  than  in  the  inpatient  arm  (p=0.001  and  p=0.01.  respec- 
tively!. Patients  recorded  equal  satisfaction  with  care  in  the  two  arms 
(88.1%  in  the  conventional  arm.  91.7%  in  the  domiciliary  arm);  carer 
scores  were  91.3%  and  91.9%.  respectively.  CONCLUSIONS;  The 
results  of  this  study  show  that  both  patients  and  carers  were  signifi- 
cantly more  likely  to  prefer  domiciliary  care  if  they  were  in  the  HaH 
arm.  Since  patients  had  to  be  willing  to  be  looked  after  at  home,  both 
patients'  and  carers'  perceptions  of  the  benefits  of  HaH  care  were 
reinforced  by  their  experience.  HaH  care  of  acute  exacerbations  of 
COPD  is  the  preferred  option  in  suitable  patients. 
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The  Pulmonary  Physician  in  Critical  Care  #  2:  Oxygen  Delivery 
and  Consumption  in  the  Critically  III — Leach  RM.  Treacher  DF. 
Thorax   2002  Feb:57(2):  170- 1  77. 

Early  detection  and  correction  of  tissue  hypoxia  is  essential  if  pro- 
gressive organ  dysfunction  and  death  are  to  be  avoided.  However, 
hypoxia  in  individual  tissues  or  organs  caused  by  disordered 
regional  distribution  of  oxygen  delivery  or  disruption  of  the  pro- 
cesses of  cellular  oxygen  uptake  and  utilisation  cannot  be  identi- 
fied from  global  measurements.  Regional  oxygen  transport  and 
cellular  utilisation  have  an  important  role  in  maintaining  tissue 
function.  When  tissue  hypoxia  is  recognised,  treatment  must  be 
aimed  at  the  primary  cause.  Supplemental  oxygen  may  be  life  sav- 
ing in  some  situations  but  cannot  correct  inadequate  oxygen  deliv- 
ery caused  by  a  low  cardiac  output  or  impaired  ventilation.  Recent 
innovations  include  artificial  oxygen  carrying  proteins  and 
"haemoglobin"  molecules  designed  to  improve  tissue  blood  flow 
by  reducing  viscosity.  Regulating  cell  metabolism  using  different 
substrates  or  drugs  has  so  far  been  poorly  explored  but  is  an  excit- 
ing area  for  further  research,  A  minimum  level  of  global  oxygen 
delivery  and  perfusion  pressure  must  be  maintained  in  the  criti- 
cally ill  patient  with  established  "shock",  but  advances  in  the 
understanding  and  control  of  regional  distribution  and  other 
"downstream"  factors  in  the  oxygen  cascade  are  needed  to  improve 
outcome  in  these  patients. 
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Professor's  Rounds  2002 


Continuing  Education  that  meets  your  regulatory  and 
licensure  requirements  for  continuing  education. 


Satellite  Videoconferences 

and  Teleconferences 

with  Video  That  Meet 

Your  Regulatory  and 

Licensure  Requirements 

for  Respiratory  Therapy 

and  Nursing 


Everyone  in  your  facility 
is  eligible  to  participate! 


EIGHT  HOT  TOPICS  FOR  2002 


1  Withholding  and  Withdrawing  Life  Support  in  the  ICU 

2  Weaning  from  Mechanical  Ventilation:  New  Insights,  New  Guidelines 

3  Neonatal  and  Pediatric  Ventilators:  What's  the  Difference? 

4  Ventilator  Graphs:  What's  With  That  Wave? 

5  Talking  With  Patients  and  Families  About  Death  and  Dying 

6  Pressure  vs.  Volume  Ventilation:  Does  It  Matter? 

7  Inpatient  Management  of  COPD 

8  High-Frequency  Oscillatory  Ventilation 


Professor's  Rounds  2002  Program  Guide 


PROGRAM  1:   Withholding  and  Withdrawing 
Life  Support  in  the  ICU 

Gordon  D.  Rubenfetd,  MD  and  Richard  D.  Branson.  BA.  RRT.  FAARC 

This  presentation  will  give  you  a  blueprint  for  dealing  with  the  dying 
patient  and  their  family  merribers.  It  will  teach  you  how  to  determine  the 
proper  time  and  method  of  addressing  end  of  life.  Plus,  it  details  how 
management  of  end  of  life  does  not  reside  with  a  single  caregiver  but  is 
part  of  the  process  for  everyone  involved  in  the  patient's  care. 

VIDEO  lAPE  AVAILABLE 

PROGRAM  2:   Weaning  from  Mechanical  Ventilation: 
New  Insights,  New  Guidelines 

Neil  R.  Maclntyre,  MD,  FAARC  and  Dean  R.  Hess,  PhD,  RRT,  FAARC 

This  program  will  help  you  to  understand  what  conditions  determine 
that  a  patient  is  ventilator  dependent.  Reviews  evidence-based  weaning 
guidelines  and  the  keys  to  successful  weaning.  Teaches  how  you  can 
expedite  the  weaning  process  and  discontinuation  of  the  ventilator. 

VIDEO  TAPE  AVAILABLE 

PROGRAM  3:   Neonatal  and  Pediatric  Ventilators: 
What's  the  Difference? 

Mark  J.  Heulitt,  MD,  FAARC,  and  Richard  D.Branson.  BA,  RRT,  FAARC 

This  session  will  give  you  an  understanding  of  the  critical  differences 
between  adults  and  children.  Discussion  will  cover  how  and  why  the 
ventilator  is  triggered  in  this  population;  management  of  the  work  of 
breathing  and  physiologic  differences;  and  ventilator  design  and  the 
modes  of  artificial  ventilation  available. 

Live  Videoconference   May  21,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  June  25,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  4:  Ventilator  Graphs:  What's  With  That  Wave? 

Jon  0.  Niisestuen,  PhD,  RRT,  FAARC  and  Richard  D.  Branson,  BA,  RRT,  FAARC 

You  will  learn  why  checking  a  graphics  display  for  critical  markers  is 
essential  in  proper  utilization  of  waveforms.  Plus,  you  will  learn  how  to 
distinguish  between  machine  breaths  and  patient  pressure  support  breaths 
and  how  to  use  this  information  in  ventilator  adjustments.  You  will  also 
learn  about  auto-PEEP  and  how  to  identify  its  presence  on  a  graphics  trace. 
Live  Videoconference   July  16,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  August  13,  11:30  a.m.  -  12:00  Noon  Central  Time 


PROGRAM  5:  Talking  With  Patients  and 

Families  About  Death  and  Dying 

Helen  M.  Sorensen,  MA,  RRT,  FAARC  and   David  J.  Pierson.  MD,  FAARC 

Learn  how  communication  is  a  key  to  easing  suffering  at  end  of  life 
and  how  to  make  dying  easily  understood  by  all  parties.  Also,  learn  how 
attitudes  toward  death  vary  among  different  ethnic  groups  and  how  to 
recognize  the  importance  these  differences  play  in  termination  of  life  support. 

Live  Videoconference  August  20,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  September  17,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGEAM  6:   Pressure  versus  Volume  Ventilation: 
Does  It  Matter? 

Robert  S.  Campbell,  RRT  FAARC  and  Richard  D.  Branson,  BA,  RRT,  FAARC 

This  program  will  give  you  a  grasp  of  all  the  variables  that  enter  into 
the  decision  to  use  pressure  or  volume  ventilation.  You  will  gain  an 
understanding  of  the  physiology  of  assisted  breathing  and  how  it  is  key  to 
final  selection  of  ventilatory  mode.  You  will  also  learn  what  is  displayed 
on  ventilator  screens  and  where  to  look  for  the  information. 
Live  Videoconference  September  10,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  October  8,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  7:   Inpatient  Management  of  COPD 

Randall  Rosenblatt,  MD  and  David  J.  Pierson,  MD,  FAARC 

Learn  the  accepted  guidelines  for  identifying  and  treating  patients  with 
COPD,  including  the  therapeutic  efficacy  of  steroids  in  the  management  of 
the  acute  exacerbation  of  COPD.  You  will  also  learn  about  respiratory 
failure  and  other  potential  complications  that  would  require  intervention 
in  the  patient's  care. 

Live  Videoconference  October  22,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  November  12,  11:30  a.m.  -  12:00  Noon  Central  Time 

PROGRAM  8:   High-Frequency  Oscillatory  Ventilation 

Thomas  E.  Stewart,  MD  and  Richard  D.  Branson,  BA.  RRT  FAARC 

Learn  how  proper  ventilator  management  can  preclude  inflicting  harm 
on  the  artificially  ventilated  patient.  Plus,  you  will  also  gain  an 
understanding  of  the  conditions  warranting  HFOV,  its  potential 
complications,  and  how  to  identify  the  correct  patient  for  this  procedure. 
Live  Videoconference   November  19,  11:30  a.m.  -  1:00  p.m.  Central  Time 
Teleconference  with  Video  December  10,  11:30  a.m.  -  12:00  Noon  Central  Time 


Registration 


Single  Programs    - 


Check  the 

#1 

desired 

programs 

#5 

$245  per  facility 

($215  for  AARC  Members) 

#2  #3  #4 

#6  #7  «8 


Entire  Series  of  Eight   -   $1,395  per  facility 
($1,225  for  AARC  Members) 

Late  Registration  Fee  of  $15  if  registering  within  one  week  of  program 

Reception  Options  (You  Must  select  One  Only) 

Live  Videoconference  (C-Band)  Videotape  Only  (No  CE  Credit)* 

TeLeCOnference  with  Videotape        'videotapes  will  not  be  available  unul  after  the  live 

videoconference  and  do  not  inkude  course  materials. 

Payment  Enclosed 

Charge  to:  Visa  Mastercard  Purchase  Order 


Amount  of  Order  $ 


Credit  Card 

or  P.O.  number 


AARC  Member  No.. 

(required  for  discount) 

Exp.  Date 


Signature  

(required  for  aedit  card  and  P.O.) 


Ship  Program  Materials  to:  (no  post  office  boxes) 

Name Title 

Dept 


Facility 
Address 


City/State/Zip 
Telephone 


E-mail  address 


Bill  to:    (IF  DIFFERENT  FROM  ABOVE) 

Name 


Title 


Facility  _ 
Address 


_Dept_ 


City/State/Zip 
Telephone 


E-mail  address 


Who  Should  Attend 


•  Medical  Directors 

•  Respiratory  Care  and 
Nursing  Department 
Directors,  Supervisors, 
Staff,  and  Students 

in  all  care  settings 


Acute  Care  Specialists 

Pediatric  Specialists 

ICU  Nursing  Staff 

Critical  Care  Nurses 

Pulmonary  Rehablitation 
Specialists 


Accreditation 


ng 


Respiratory  Care:  Each  program  is  approved  for 
1  hour  of  continuing  education  credit  by  Continuing 
Respiratory  Care  Education  (CRCE).  Purchase  of  videotapes 
only  does  not  earn  continuing  education  credit. 
Registrants  must  participant  in  the  live  program  or  the 
telephone  seminar  to  earn  continuing  education  credits. 

Nursing:  Each  program  is  approved  for  1.2  hours  of  continui 
education  credit  by  the  Texas  Nurse  Association.  Purchase  of 
videotape  only,  without  hve  question  and  answer  session, 
does  not  earn  continuing  education  credit. 


Live  Videoconference  Requirements 


Requires  satellite  reception  capabihties  (with 
moveable  dish),  video  monitor,  a  telephone,  and 
someone  to  proctor  the  program.  Participants  view  a 
live  90-minute  television  broadcast  with  a  live  call- 
in  question-and-answer  session.  Program  materials 
include  sateUite  coordinates,  toll-free  telephone  number, 
and  a  complete  continuing  education  packet  of  reproducible 
course  materials. 


Teleconference  Reauirements 


Requires  a  video  monitor,  VCR,  telephone  with  speaker, 
and  someone  to  proctor  the  program.  Participants  view  a 
90-minute  videotape  and  then  call  a  toll-free  number  for 
a  live  30-minute  call-in  question-and-answer  session. 
Program  materials  include  a  toll-free  telephone  number  and  a 
complete  continuing  education  packet  of  reproducible  course 
materials,  attendance  log,  and  a  90-minute  videotape. 


The  Presenters 

Gordon  D.  Rubenfeld,  MD 

Randall  Rosenblatt,  HD 

Harborview  Medical  Center,  Div.  Of 

Chair,  Dept.  of  Internal  Medicine, 

Pulmonarv  and  Critical  Care  Medicine 

St.  Paul  Medical  Center,  Dallas,  TX 

and  Assistant  Professor,  University 

of  Washington,  Seattle,  WA 

Thomas  E.  Stewart,  MD 

Associate  Professor  of  Medicine, 

Neil  R.  Maclntyre,  MD,  FAARC 

University  of  Toronto,  Toronto,  Ontario, 

Medical  Director  of  Respiratory  Care  Services, 

Canada 

Duke  University  Medical  Center,  Durham,  NC 

Richard  D.  Branson, 

Mark  J.  Heulitt,  MD,  FAARC 

BA,  RRT,  FAARC 

Associate  Professor  of  Pediatrics, 

Assistant  Professor  of  Clinical  Surgery, 

University  of  Arkansas  for 

University  of  Cincinnati  College  of  Medicin 

Medical  Sciences,  Little  Rock,  AR 

Cincinnati,  OH 

Jon  0.  Nilsestuen,  PhD,  RRT, 

Dean  R.  Hess, 

FAARC 

PhD,  RRT,  FAARC 

Professot  and  Chair  Department  of 

Assistant  Director  of  Respiratory  Care 

Respiratory  Care,  University  of  Texas  Medical 

Services,  Massachusetts  General  Hospital, 

Branch,  School  of  Allied  Health  Sciences, 

Boston,  MA 

Galveston,  TX 

David  3.  Pierson, 

Helen  Sorenson,  MA,  RRT, 

MD,  FAARC 

FAARC 

Director  of  Respiratory  Care  at  Harborview 

Instructor  Respiratory  Care,  University  of 

Medical  Center  and  Professor  of  Medicine, 

Texas  at  San  Antonio,  San  Antonio,  TX 

Department  of  Medicine,  University  of 

Washington,  Seattle,  WA 

Robert  S.  Campbell  RRT,  FAARC 

Instructor  of  Clinical  Surgery,  University  of 

Cincinnati  College  of  Medicine,  Cincinnati,  OH 

AARC  Professor's  Rounds  2002  •  11030  Abies  Lane  •  Dallas,  Texas   75229-4593  •  Telephone  (972)  243-2272  •  Fax  (972)  484-2720 


Meet  Your  Training  Needs  In  Today's 
Fast-Paced  Healthcare  Environment 


Each  IISP  has  complete  course  instruction  on  the  subject  presented  and  includes 
self-administered  exams.  Each  IISP  is  written  and  reviewed  by  clinical  experts  under 
the  auspices  of  the  American  Association  for  Respiratory  Care,  which  has  been 
meeting  this  need  for  20  years  with  a  variety  of  courses  for  respiratory  therapists 
and  other  allied  health  practitioners. 


Airway  Management 

•  Equipment  Procedures  for  Intubation  —  Item  CP6 

•  Tracheal  Intubation  I:  Upper  Airway  Anatomy  and 
Goals  of  Intubation  —  Item  CP4 

•  Tracheal  Intubation  II:  Routes  of  Intubation  —  Item  CP5 

Arterial  Blood  Gases  and 
Laboratory  Testing 

•  Apply  the  Concepts  of  Metabolic  Assessment  to 
Patient  Care  —  Item  CP15 

•  Arterial  Blood  Gas  Interpretation  —  Item  PElO 

•  Energy  Expenditure  and  Supply  —  Item  CP14 

•  Fluid  and  Electrolytes  for  Respiratory  Care  —  Item  CS22 

•  Practical  Application  of  Gas  Laws  —  Item  CS7 

•  Sources  of  Error  in  the  Determination  of  Blood  Gas 
Values  and  pH  —  Item  PE7 

•  Substrate  Metabolism  —  Item  CPU 

•  Temperature  Adjustment  of  Blood  Gases  and  pH 

—  Item  PES 

Asthma 

•  Bronchodilators  I:  Sympathomimetic  Amines 

—  Item  CSU 

•  Bronchodilators  II:  Anti-Cholinergics  and  Xanthines 

—  Item  CS15 

•  Peak  Flow  Monitoring  —  Item  PES 

Emergency  Care 

•  Pulmonary  Edema  —  Item  CPIO 

•  Respiratory  Management  of  Flail  Chest  —  Item  CP8 

•  Respiratory  Management  of  Head  Trauma  —  Item  CP9 

Management,  Department  and  Hospital 

•  Basics  of  Case  Management  —  Item  RPl 

•  Electrical  Safety  in  Respiratory  Care  —  Item  CS12 

•  Towards  Culturally  Competent  Respiratory  Care  —  Item  CPl 


Patient  Physical  Assessment 

•  Physical  Assessment  —  Item  PE12 

Pediatrics 

•  Equipment  Procedures  for  Intubation  —  Item  CP6 

•  Neonatal  Recognition  and  Stabilization  of  the 
Premature  Infant  in  Respiratory  Distress  —  Item  NNl 

Pharmacology 

•  Bronchodilators  I:  Sympathomimetic  Amines 

—  Item  CSU 

•  Bronchodilators  II:  Anti-Cholinergics  and  Xanthines 

—  Item  CS15 

•  Calculation  and  Preparation  of  Respiratory  Medications 

—  Item  CS16 

•  Tonicity  of  Solutions  and  the  Respiratory  Tract 

—  Item  CSS 

Physiology  and  Hemodynamics 

•  An  Introduction  to  Hemodynamic  Monitoring 

—  Item  PEll 

•  Basic  EKGs  —  Item  PE14 

•  Carbon  Monoxide  Inhalation:  Introduction  to 
Physiologic  Effects  and  Respiratory  Management 

—  Item  CS9 

Physiology  and  Hemodynamics 

•  Lung  Mechanics  —  Item  CS6 

•  Respiratory  Management  of  Neuromuscular  Crisis 

—  Item  CP7 

•  static  Lung  Volumes  —  Item  PE2 

•  Substrate  Metabolism  —  Item  CPU 

•  Transpulmonary  Pulmonary  Pressure  Changes  in 
Breathing  —  Item  CSS 

•  Ventilation/Perfusion  Relationships  in  Health  and 
Disease  —  Item  CS21 


Fulfill  JCAHO  Continuing  Education  Requirements 


Individual  Independent  Study  Packages 


Pulmonary  Function  Testing 
and  Diagnostic  Equipment 


USPS  From  AARC  Are  Flexible 
Self-Study  Solutions 


•  Introdurtion  tn  Mprhanirfl    Vpntilatinn  Wavpfnrm 

Interpretation  —  Item  PE13 

•  Patient  Evaluation  Spirometry  —  Item  FBI 

•  Peak  Flow  Monitoring  —  Item  PE3 

•  Single  Breath  Carbon  Monoxide  Diffusing 
Capacity  —  Item  PE5 

•  Whole  Body  Plethysmography  —  Item  PE4 

$15.00  Each 

($20.00  for  Nonmembers) 
Plus  Shipping  and  Handling 

Pulmonary  Rehabilitation 

•  Bedside  Counseling  of  the  Hospitalized  Smoker 

—  Item  SC2 

•  Smoking  Cessation  Nicotine  Dependency 
Evaluation  and  Treatment  —  Item  SCI 

•  Substrate  Metabolism  —  Item  CPU 

Safety,  Disinfection,  Sterilization, 
and  Infection  Control 

•  Electrical  Safety  in  Respiratory  Care  —  Item  CS12 

•  Microbiology  for  Respiratory  Therapy:  A  Review 
of  Microbial  Growth  and  Cross-Contamination 

—  Item  CS17 

Special  Procedures 

•  Chest  Tubes  and  Pleural  Drainage  —  Item  CP3 

Ventilators  and  Ventilator 
Patient  Management 

•  Classification  of  Mechanical  Ventilators  I 

FOUR  EASY  WAYS  TO  ORDER: 
ONLINE: 

Order  Online  at 
http://store.yahoo.com/aarc/ 

CALL: 

(972)  243-2272  or  Fax  to  (972)  484-2720 
v\dth  MasterCard,  Visa,  or  Purchase  Order 

MAIL  TO: 

AARC  Order  Dept. 
11030  Abies  Lane,  Dallas,  TX  75229 

SHIPPING  RATES: 

ORDER  TOTAL             UPS  GROUND          ORDER  TOTAL       UPS  GROUND 

$15.00  or  less $4.25               $100.01  to  $150.00 $10.25 

$15.01  to  $25.00 $5.25               $150.01  to  $200.00 $12.25 

—  Item  CS18 

$25.01  to  $40.00 $6.25               $200.01  to  $250.00 $14.25 

•  Classification  of  Mechanical  Ventilators  II 

$40.01  to  $60.00                      .      $7  25               $250  01  to  $300  00                   $16  25 

$60.01  to  $80.00 $8  25               $300  01  to  $400  00                   $18  25 

—  Item  CS19 

$80.01  to  $100.00 $9.25               $400  01  and  up                         $20  25 

•  Classification  of  Mechanical  Ventilators  III 
—  Item  CS20 

•  Indirect  Calorimetry  —  Item    CP13 

•  Introduction  to  Mechanical  Ventilation  Waveform 
Interpretation  —  Item  PE13 

•  Measurement  of  Static  Compliances  and  Dynamic 
Characteristics  Curves  During  Mechanical 
Ventilation  —  Item  PE9 

•  Static  Lung  Volumes  —  Item  PE2 

ALL  USPS  SHIP  WITHIN  1-2  BUSINESS  DAYS. 
PLEASE  CALL  FOR  ALL  OTHER  SHIPPING  RATES! 

For  Complete  Descriptions 

of  IISPs,  Visit  the 

AARC  Online  Store  at 

http://store.yahoo.com/aarc/ 

Editorials 


Educating  Respiratory  Care  Professionals: 
An  Emphasis  on  Critical  Tliinking 


It  is  not  surprising  that  educators  in  ans  discipline  desire 
to  inipro\e  their  students'  ihinlviiii;  abilities  to  help  them 
make  better  personal  and  professional  decisions.  The  em- 
phasis on  critical  thinking  is  nothing  new  and  can  be  traced 
back  to  ancient  times  and  accounts  of  how  students  were 
challenged  to  think  about  their  knowledge,  beliefs,  and 
behaviors.  For  example,  it  is  w idcl\  known  that  Socrates 
would  press  his  students  until  they  could  proside  reasons 
and  evidence  to  support  their  arguments.  He  would  dis- 
miss those  belief's  and  decisii)ns  that  could  not  be  sup- 
ported, causing  dismay  among  his  students  and  unrest 
among  the  politicians.  The  Socratic  method  has  sur\i\ed 
the  test  of  time  and  has  become  an  im|"iortant  educational 
tool  to  prepare  doctors,  lawyers,  educators,  respiratory  ther- 
apists, and  a  variety  of  other  professionals. 


See  the  Original  Study  on  Page  571 


The  difficulties  in  describing  and  improvnig  critical 
thinking  are  well  documented  in  numerous  definitions. 
theories,  and  educational  practices.  Developing  critical 
thinkmg  in  respiratory  therapy  students  has  been  proposed 
as  a  method  for  improving  clinical  decision-making,  based 
on  the  hypothesis  and  preliminary  data  that  a  positive  re- 
lationship e.\ists  between  decision-making  and  critical 
thinking.'  '  This  issue  of  Respiratory  Care  provides  ad- 
ditional evidence  that  there  is  a  relationship  between  gen- 
eral critical  thinking  and  decision-making  in  respn-atory 
care.-*  Dr  Thomas  V  HilKs  study  supports  the  belief  that 
students  with  strong  critical  thinking  abilities  make  better 
cluiical  decisions,  using  the  Watson  Glaser  Critical  Think- 
ing Appraisal  (WGCTA,  Psychological  Corporation.  San 
Antonio.  Texas)  to  measure  critical  thinking  and  the  Clin- 
ical Simulation  Self  Assessment  Examinations  (CSSAE. 
developed  by  the  National  Board  for  Respiratory  Care)  to 
measure  decision-making,  in  addition,  thc'study  describes 
CLMient  educational  practices  in  respiratory  care,  reporting 
the  predominant  use  of  role  modeling,  case  studies,  clin- 
ical simulation,  computer-assisted  instruction,  and  small 
group  discussion.^ 

Dr  Hill's  study  also  illustrates  common  difficulties  in 
educational  research  and  social  sciences  research  in  gen- 
eral, which  frequently  result  in  small  sample  sizes  and 


the  use  of  nonexperimental  designs,  since  randomiza- 
tion is  often  not  possible.  Therefore,  although  we  have 
enough  data  to  document  that  a  positive  relationship 
exists  between  critical  thinking  and  decision-making, 
we  cannot  determine  cause  and  effect."  -"  We  are  left  to 
ponder  which  educational  methods  can  improve  our  stu- 
dents' decision-making  and  critical  thinking,  although 
there  are  some  data  that  support  the  use  of  problem- 
based  learning  in  respiratory  care.*^"  I  cannot  help  but 
smile  and  believe  that  Socrates  would  look  favorably  on 
the  successful  uses  of  problem-based  learning.^  '"  while 
reminding  us  we  need  additional  e\  idence  to  support  its 
use  m  respiratory  care. 

Since  most  respiratory  therapy  programs  are  struggling 
with  limited  pools  of  qualified  students.  I  would  caution 
against  Dr  Hill's  suggestion  that  assessment  of  critical 
thinking  proficiency  could  be  used  as  part  of  a  process  for 
evaluating  prospective  students. ■•  I  do  not  think  we  have 
the  luxury  at  present  of  imposing  additional  acceptance 
criteria  for  admissions  into  our  programs.  However.  I  think 
his  suggestion  that  we  consider  using  the  WGCTA  to  as- 
sess prospective  faculty  is  an  interesting  proposition  and 
deserves  additional  consideration.-*  I  also  believe  that  we 
can  di)  a  lot  more  to  promote  critical  thinking  aniong  our 
practicing  respiratory  therapists.  For  example,  the  issues 
on  Ev  idence-Based  Medicine  in  Respiratory  Care  could  be 
incorporated  into  continuing  education  and  in-serv  ice  pro- 
grams to  facilitate  critical  thinking  and  an  ev  idence-based 
approach  to  practice  among  respiratory  therapists."  '-  We 
should  also  investigate  which  educational  methods  can 
improve  the  critical  thinking  of  our  practicing  respiratory 
therapists. 

In  conclusion,  we  need  further  study  of  the  effectiveness 
of  educational  strategies  to  promote  the  development  of 
critical  thinking  and  decision-making.  .As  a  means  to  eval- 
uate program  effectiveness.  I  encourage  educational  pi\)- 
grams  to  use  the  WGCT.^  to  assess  their  students'  abilities 
on  admission  and  prior  to  graduation  to  determine  whether 
there  are  any  changes  in  then-  students'  critical  thinking.'' 
To  those  conducting  educational  icsearch.  1  challenge  vou 
in  the  spirit  of  Socrates  to  work  with  other  colleagues  to 
design  and  implement  a  prospective,  randomized  study 
with  sufficient  power  to  add  to  our  knowledge  base  of 
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those  strategics  thai  can  iiiipiwc  critical  ihmlviiii;  aiul  tle- 
cisiuii-making  in  respiratory  care. 

Shelley  C  Mishoe  PhD  RRT  FAARC 

Ott'ice  of  the  IX-an 

School  of  Allied  Health  Sciences 

Medical  College  of  Georgia 

Aiigtista.  Georgia 
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Take  a  Deep  Breath,  Then  Blast  It  Out 


Dr  Stoller  and  I  used  to  think  that  spirometry  was  as 
easy  as  measuring  the  other  vital  signs.  However,  during 
the  last  couple  of  decades  we've  needed  to  rely  on  forced 
expiratory  volume  in  the  first  second  (FEV,)  values  to 
determine  the  efficacy  of  dangerous  or  expensive  medica- 
tions for  asthma  and  chronic  obstructive  pulmonary  dis- 
ease, and  we've  learned  the  hard  way  to  distrust  changes 
in  FEV,  until  we've  viewed  the  spirograms  and  flow- 
volume  curves  from  each  spirometry  test  session  (before 
and  after  the  intervention).  Dr  Stoller's  article  in  this  issue 
describes  the  incredible  improvement  in  the  quality  of  bed- 
side spirometry  done  by  respiratory  therapists  in  his  hos- 
pital after  training  by  pulmonary  function  laboratory  tech- 
nicians of  The  Cleveland  Clinic  Foundation.' 

See  the  Original  Study  on  Page  578 


Inaccurate  spirometers  are  finally  a  rarity:  nowadays 
poorly  trained,  timid,  or  harried  coaches  is  the  major  rea- 
son for  the  high  false  positive  rate  of  spirometry  testing 
done  outside  hospital-based  pulmonary  function  labs.  Just 
before  Thanksgiving  of  2001  I  reviewed  the  results  of 
1,500  spirometry  tests  done  by  respiratory  therapists  who 
volunteered  to  test  New  York  police  officers  who  had 
responded  to  the  World  Trade  Center  disaster.  My  confi- 
dence in  the  results  would  have  been  much  higher  if  those 
therapists  had  first  been  trained  by  experienced  pulmonary 
function  technicians. 

I've  learned  from  Drs  Allan  Palmer  and  Alan  Coates 
that  the  priority  for  coaching  should  be:  ( 1 )  look  at  the 
patient  and  encourage  a  deep  breath;  (2)  yell  "blast  out!" 
and  (3)  quietly  tell  the  patient  to  keep  on  blowing  out, 
while  watching  the  spirometer  for  feedback.  When  the 
new  National  Lung  Health  Education  Program- '  (NLHEP) 
office  spirometers  become  commercially  available,  clini- 
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cians  will  save  time  and  effort  during  phase  3  of  that 
maneuver  by  stopping  after  only  6  seconds.  These  new 
spirometers  will  substitute  the  FEV^,  for  the  forced  vital 
capacity,  using  Dr  John  Hankinson's  National  Health  and 
Nutrition  Examination  Survey  (NHANES  111)  equations 
for  predicted  values."* 

At  the  47th  International  Respiratory  Congress  in  San 
Antonio  in  December  of  2001.  I  presented  a  "rogue's  gal- 
lery" of  poor  quality  spirometry  at  Dr  Thomas  Petty's 
NLHEP  symposium.  I  believe  that  if  respiratory  therapists 
learn  how  to  perform  good  quality  spirometry,  not  only 
will  bedside  spirometry  become  more  accurate  at  detecting 
airway  obstruction  and  improvements  following  broncho- 
dilator  treatments,  they  will  then  be  able  to  offer  spirom- 
etry training  to  the  office  staff  of  local  primary  care  prac- 
titioners, who  care  for  most  of  the  community  patients 
with  asthma  and  chronic  obstructive  pulmonary  disease — 
ideal  clients  to  provide  referrals  to  home  care  services, 
asthma  management  programs,  and  pulmonary  rehabilita- 
tion programs  run  by  respiratory  therapists. 

Paul  L  Enright  MD 

Division  of  Pulmonary  Disease  and 

Critical  Care  Medicine 

Department  of  Medicine 

University  of  Arizona 

Tucson,  Arizona 
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The  Relationship  Between  Critical  Thinking  and  Decision-Making 

in  Respiratory  Care  Students 

Thomas  V  Hill  PhD  RRT 


INTRODl'CTION:  Respiratory  therapists  evaluate  the  condition  of  their  patients,  make  decisions 
about  the  appropriateness  of  the  treatment  plan,  provide  care,  and  e>ahiate  the  outcomes  of  their 
decisions.  To  practice  effectively  they  must  think  critically  and  make  appropriate  decisions.  As 
educators  make  curriculum  changes  to  improve  students'  decision-making  (DM)  skills,  strategies  to 
develop  critical  thinking  (CT)  have  been  proposed  as  one  method  of  achieving  that  goal.  This 
approach  is  based  on  the  hypothesis  that  a  positive  relationship  exists  between  DM  and  CT.  The 
present  study  examines  the  relationship  between  CT  and  DM  in  respirat<»ry  care  students.  If  there 
is  a  positive  relationship  between  CT  and  DM,  respiratory  care  training  programs  might  improve 
the  DM  skills  of  future  practitioners  by  providing  instruction  that  improves  CT.  METHODS:  Using 
a  correlational  research  design.  DM  scores  from  the  Clinical  Simulation  Self-Assessment  Exami- 
nation (CSSAE)  were  compared  with  scores  from  the  Watson-Glaser  Critical  Thinking  Appraisal 
for  143  graduating  respiratory  care  students  from  10  programs.  Program  directors  completed  a 
questionnaire  and  were  then  interviewed  about  the  methods  they  employ  to  develop  CT  and  DM  in 
their  students.  RESULTS:  A  significant  correlation  between  CT  and  DM  was  found  for  110  stu- 
dents completing  the  Secure  Eorm  of  the  CSSAE  (r  =  0.32,  p  <  0.01).  All  programs  used  case 
studies  and  clinical  simulations,  and  most  used  role  modeling,  computer-assisted  instruction,  patient 
rounds,  small  group  discussion,  and  study  skills  courses.  No  differences  were  identified  in  the  use 
of  the  CT  and  DM  development  strategies  by  different  programs.  CONCLUSIONS:  The  findings 
support  the  belief  that  students  with  strong  CT  proficiency  make  better  clinical  decisions.  Assess- 
ment of  CT  proficiency  could  be  used  as  one  part  of  a  process  for  evaluating  prospective  students 
and  faculty  for  respiratory  care  programs.  Program  directors  and  faculty  felt  that  case  studies  and 
clinical  simulations  are  important  strategies.  Key  words:  critical  tliiiikiiii;.  ilccisioii-nnilKinii.  rcspini- 
Uiry  tlicrapisis.  training,  education.     [Respir  Care  2()()2;47(5):57 1-5771 


Introduction 

The  practice  of  respiratory  care  has  changed  tremen- 
dously during  its  50-year  development.  When  the  first 
inhalation  technician  positions  were  created  in  the  I94()s. 
those  practitioners  were  primarily  responsible  for  deliver- 
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ing  oxygen  cylinders  to  the  patient's  bedside,  where  a 
physician  or  nurse  would  administer  the  oxygen  to  the 
patient  by  tent  or  mask.  Since  that  time  the  profession  has 
evolved  and  respiratory  therapists  now  assume  much  more 
responsibility  tor  initialing,  monitoring,  and  modifying  the 
care  they  provide.  With  the  introduction  of  therapist-driven 
protocols,  respiratory  therapists  have  been  empowered  to 
independently  evaluate  the  patient's  condition  and  make 

See  the  Related  Editorial  on  Page  568 


decisions  regarding  the  need  for  treatment.  That  level  of 
practice  requires  the  practitioner  to  process  a  great  deal  of 
information  about  the  patient's  condition,  to  make  deci- 
sions about  uhich  treatments  to  initiate,  to  assess  the  ef- 
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fectiveness  of  the  treatments,  and  to  implement  necessary 
changes  to  the  treatment  plan.  To  effectively  complete  that 
process,  practitioners  must  possess  the  proficiency  to  think 
critically  and  to  make  appropriate  decisions.' 

As  the  practice  of  respiratory  care  evolved,  the  tech- 
niques for  training  prospective  practitioners  also  devel- 
oped. Early  training  programs  were  based  in  hospitals,  and 
the  length  of  training  ranged  from  several  weeks  to  a  year. 
Most  teachers  were  physicians  and  practitioners  with  ex- 
perience in  practice  but  not  necessarily  a  foundation  in 
education.  CuiTcntly  most  training  occurs  in  colleges  and 
universities,  within  formally  accredited  programs  of  1-4 
years.  Educators  today  are  well  trained  not  only  in  the 
techniques  for  delivering  patient  care,  but  also  in  the  the- 
ories of  instructional  planning,  delivery,  and  evaluation. 

Respiratory  care  programs  have  become  quite  proficient 
in  teaching  future  practitioners  appropriate  command  of 
the  knowledge  and  technical  skills  necessary  to  function  in 
the  current  clinical  setting.  Yet  as  health  care  becomes 
more  concerned  with  documentation  of  quality  outcomes, 
cost  containment,  and  the  effectiveness  of  care,  respiratory 
therapists  must  be  able  to  do  more  than  follow  the  physi- 
cian's instructions.  They  must  be  able  to  independently 
evaluate  the  patient's  condition,  make  decisions  about  how 
to  treat  the  patient,  implement  the  treatment  plan,  and 
evaluate  the  outcomes  of  their  decisions.  Participants  in  a 
National  Consensus  Conference  on  Respiratory  Care  Ed- 
ucation gave  high  rankings  to  the  ability  of  future  practi- 
tioners to  analyze,  assess,  and  problem-solve.-  Educational 
programs  are  thus  charged  with  teaching  and  evaluating 
students'  ability  to  make  appropriate  decisions. 

Ennis  defined  critical  thinking  (CT)  as  reasonable,  re- 
flective thinking  focused  on  what  to  believe  or  do.'  As 
educational  programs  make  cuiriculum  changes  to  improve 
students'  decision-making  (DM)  skills,  the  introduction  of 
processes  to  develop  CT  proficiency  has  been  proposed  as 
one  method  of  achieving  that  goal.  The  rationale  for  fo- 
cusing on  improving  DM  by  teaching  CT  is  based  on  the 
hypothesis  that  a  positive  relationship  exists  between  DM 
and  CT.  This  relationship  has  been  described  in  both  nurs- 
ing and  respiratory  care  students. ■•"  but  warrants  further 
study. 

The  traditional  lecture  mode  of  instruction  employed  by 
many  programs  presents  obstacles  to  the  development  of 
the  student's  CT  proficiency.''  In  the  lecture  format,  stu- 
dents are  presented  with  information  and  concepts  and 
then  left  on  their  own  to  analyze,  prioritize,  and  structure 
their  new  knowledge.  Lecture  is  a  generally  passive  style 
of  education  for  the  students,  in  which  CT  is  not  taught. 
Programs  face  the  challenge  of  teaching  the  vast  amounts 
of  information  and  concepts  deemed  necessary  for  com- 
petent practice  while  also  developing  the  student's  CT 
proficiency,  sometimes  within  the  short  time  frame  of  a 
2-year  program. 


Several  strategies  have  been  proposed  for  developing 
CT  in  students,  including  achieving  a  balance  between 
lecture  and  interaction,  increasing  student  participation  in 
learning,  introducing  students  to  poorly-structured  prob- 
lems within  their  discipline,  and  employing  problem-based 
learning. '■'-''  Though  educational  programs  have  experi- 
mented with  some  of  those  strategies  to  improve  CT.  their 
effectiveness  has  not  been  widely  reported.  A  description 
of  strategies  used  by  programs  whose  students  score  higher 
in  CT  would  benefit  educators  as  they  seek  to  improve 
these  important  abilities  in  their  students. 

The  nature  of  the  relationship  between  CT  and  DM  has 
been  the  subject  of  much  discussion  and  has  been  inves- 
tigated by  several  researchers.  Ennis" s  definition  implies 
that  the  individual  uses  the  process  of  CT  to  arrive  at  an 
appropriate  decision.'  A  consensus  definition  from  the 
American  Philosophical  Association  focuses  on  CT  as  a 
process  of  purposeful  judgment  that  places  emphasis  on 
DM  in  the  context  of  an  identified  problem,  goal,  desired 
outcome,  or  purpose.'"  This  notion  of  CT  as  the  process  to 
the  outcome  of  DM  is  supported  by  others.  Brookfield 
claims  that  if  the  individual  thinks  critically  he  or  she  will 
make  good  clinical  decisions  that  are  grounded  in  an  ac- 
curate understanding  of  contexts  for  practice. ' '  Case  claims 
that  CT  improves  the  quality  of  professional  and  personal 
decisions.'-  In  a  proposed  model  of  CT  for  nursing  judg- 
ment, discipline-specific  clinical  DM  is  defined  as  the  out- 
come of  CT. ' ' 

Several  studies  have  attempted  to  test  for  the  existence 
of  a  relationship  between  CT  and  DM.  Earlier  studies 
found  no  significant  correlation  between  CT  and  DM,''*-'" 
but  later  studies  found  a  significant  positive  correlation. 
Mishoe  et  al-*^  and  Shelledy  et  al*  reported  significant  re- 
lationships between  CT  and  DM  in  respiratory  care  stu- 
dents and  suggested  that  additional  research  is  needed  on 
the  nature  of  the  relationship  between  CT  and  DM.'-'' 

The  present  study  examines  the  relationship  between 
DM  and  CT  in  respiratory  care  students  and  describes 
strategies  used  by  respiratory  care  training  programs  to 
develop  CT  and  DM.  The  research  questions  include:  ( 1 ) 
Do  statistically  significant  relationships  exist  between  CT 
and  DM  in  respiratory  care  students'?  and  (2)  What  meth- 
ods do  respiratory  care  training  programs  use  to  develop 
CT  and  DM  in  their  students? 

Methods 

The  first  phase  of  the  present  study  employed  a  corre- 
lational research  procedure  to  describe  the  relationship  be- 
tween CT  and  DM.  The  sample  consisted  of  graduating 
students  enrolled  in  advanced  practitioner  respiratory  care 
programs  in  a  tri-state  area,  as  indicated  in  the  current  list 
of  accredited  programs  provided  by  the  Committee  on 
Accreditation  for  Respiratory  Care.  Initially,  students  from 
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Table  I        Demographic  Data  on  Student  Participants 


Program 


.■\ge  (y)* 


Gender 
(I-7M) 


Years  of  College 

Prior  to  Entering 

Program* 


Months  of  Employment 

Experience  in  Respiratory 

Care* 


Grade  Point 

Average* 


1                               15 

30.7  ±  8.4 

13/2 

2.8  ±  0.9 

2                             10 

28.9  ±  10. 1 

8/2 

2.4  ±  2.1 

3                            22 

30.6  ±  8.8 

14/8 

2.5  ±  1.4 

4                              5 

26.0  ±  1.6 

3/2 

3.2  ±  1.6 

5                            21 

31.2  ±7.8 

16/5 

2.5  ±  I.S 

6                            18 

27.1  ±5.4 

13/5 

1.7  ±  1.0 

7                              9 

25.8  ±6.1 

7/2 

2.1  ±  1.6 

8                             18 

29.6  ±  7.6 

14/4 

2.2  ±  1.3 

9                             18 

23.2  ±  2.3 

11/7 

1.3  ±  I.I 

10                              7 

24.6  ±  5.4 

7/0 

1.6  ±0.6 

All  Students             143 

28.3  ±  7.5 

106/37 

2.1  ±  1.4 

*  Values  are  mean  *  SD 

4.7  ±  4.5 

3.61  ±  0.30 

5.6  ±  3.8 

3.28  ±  0.23 

7.2  ±  17.4 

3.33  ±  0.44 

17.6  ±5.1 

3.04  ±  0.27 

4.1  ±  3.6 

3.12  ±0.45 

7.3  ±  4.6 

3.11  ±0.39 

1 1.8  ±4.9 

3.21  ±0.30 

7.8  ±  4.5 

3.20  ±  0.43 

7.5  ±  9.4 

3.20  ±  0.38 

4.0  ±  5.3 

3.05  ±  0.23 

7.0  ±  8.7 

3.24  ±  0.40 

29  programs  were  identified  and  invited  to  participate  in 
the  study  through  their  program  directors. 

A  letter  was  sent  to  the  director  of  each  respiratory  care 
program  in  the  tri-state  area,  inviting  his  or  her  program  to 
participate  in  the  study.  The  letter  described  the  purpose  of 
the  study,  requirements  of  programs  and  students  who 
choose  to  participate,  and  a  description  of  the  benefits  of 
participation.  Each  program  director  who  chose  to  partic- 
ipate was  asked  to  complete  and  return  a  prograin  infor- 
mation form  and  a  questionnaire  about  the  strategies  em- 
ployed by  his  or  her  program  to  develop  CT  and  DM  in 
students.  The  questionnaire  included  teaching  strategies 
that  were  identified  in  the  literature,  and  additional  space 
was  provided  to  allow  the  program  directors  to  add  meth- 
ods not  previously  identified.  Before  distribution  to  the 
program  directors  in  the  sample,  the  questionnaire  was 
pilot-tested  with  5  program  directors  from  outside  the  geo- 
graphic area  of  the  study. 

Following  receipt  of  the  completed  questionnaire,  a  tele- 
phone interview  was  conducted  with  the  program  directors 
to  obtain  additional  information  about  the  educational  meth- 
ods employed  by  the  programs  to  develop  CT  and  DM. 
Their  responses  were  transcribed  exactly  as  provided  and 
were  analyzed  using  a  constant  comparison  strategy.'**  '"^ 
Each  item  in  the  notes  was  coded,  allowing  comparison  of 
the  use  of  strategies  by  each  program.  As  all  of  the  re- 
sponses were  coded,  differences  and  similarities  were  con- 
stantly compared  until  any  apparent  patterns  of  use  or 
themes  were  identified.  Similarities  in  the  use  of  a  partic- 
ular strategy  by  at  least  half  of  the  programs  using  that 
strategy  were  considered  important  and  are  described  for 
each  strategy. 

The  students  were  asked  to  provide  demographic  data, 
including  years  of  college  prior  to  entering  the  respiratory 
care  program,  months  of  employment  experience  in  respi- 


ratory care  (excluding  educational  clinical  experience),  and 
college  grade  point  average  (GPA). 

The  student's  score  on  the  Watson-Glaser  Critical  Think- 
ing Appraisal  (WGCTA.  Psychological  Corporation,  San 
Antonio,  Texas)  measured  CT.  The  WGCTA  is  a  stan- 
dardized, 80-item.  multiple-choice  test  designed  to  assess 
CT  abilities  through  reading  comprehension.  The  total  score 
on  the  WGCTA  was  used  as  a  measure  of  CT  proficiency, 
because  the  sub-scores  are  based  on  a  relatively  small 
number  of  items  and  may  lack  sufficient  reliability  when 
used  in  place  of  the  total  score.-"  The  student's  DM  score 
on  the  Clinical  Simulation  Self-Assessment  Examination 
(CSSAE.  developed  by  the  National  Board  for  Respiratory 
Care)  measured  DM.-'  The  WGCTA  and  CSSAE  were 
administered  by  the  program  directors  and/or  faculty,  us- 
ing written  instructions  provided  by  the  test  authors.  Sta- 
tistical analyses  were  performed  with  commercially  avail- 
able statistical  software  (SPSS  for  Windows.  Version 
10.0.7.  SPSS  Inc.  Chicago.  Illinois). 

After  the  WGCTA  forms  were  returned  to  the  investi- 
gator and  scored,  each  program  director  received  a  report 
containing  the  CT  scores  of  the  students  in  his  or  her 
program,  along  with  the  corresponding  percentile  rank  for 
subjects  in  the  program's  institutional  classification.  Each 
student  received  a  report  of  his  or  her  indisidual  score  and 
corresponding  percentile  rank. 

Results 

Results  are  reported  for  143  students  in  the  10  partici- 
pating programs  that  provided  complete  data  for  their  stu- 
dents and  participated  in  the  telephone  interviews.  Stu- 
dents graduating  from  Program  4  receive  a  baccalaureate 
degree,  w  hereas  students  graduating  from  the  other  9  pro- 
grams receive  an  associate  degree. 
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Table  2.       Rcsulls  of  Walson-Glaser  Critical  Thinking  Appraisal 


Table  3.       Decision-Making  Scores  Irom  Ihe  Clinical  Simulation  Self- 
Assessment  Examination.  Ranked  bv  Score 


Pros;ram 


Mean 
Score 


Standard 
Deviation 


Range 


CSSAE 
Form 


Program 


Decision-Making 
Scores* 


1 

50  6 

8  9 

32-65 

^ 

2 

53.5 

h.l 

45-62 

Secure  Form 

4 

103.4  ± 

17.9 

3 

51.1 

y..-) 

38-75 

8 

99.1  ± 

16.1 

4 

62.8 

5.0 

56-70 

It 

96.9  ± 

22.6 

5 

54.3 

11.2 

33-74 

7 

88.1  ± 

28.4 

6 

52.6 

6.6 

40-66 

3 

86.3  ± 

18.5 

7 

56.0 

8.3 

42-67 

9 

79.9  ± 

15.7 

8 

53.2 

8.5 

38-67 

6 

73.9  ± 

20.6 

9 

48.9 

7.2 

38-68 

10 

59.1  ± 

15.7 

10 
All 

Students 

47.0 
52.6 

6.x 

3.3-53 
32-75 

Form  3 

5 

83.1  ± 
70  ■>  -^ 

II. 1 
13  9 

Fable 

1   sh 

lOWS 

the  demo"rap! 

liic 

data 

report 

ed 

by  the 

iimui 

alion 

Sell  Ans, 

It 

Examinadon 

60.0  ± 

2.8 

CSSAE  = 

Clinical  S 

Students. 

The 

number  of  students 

enrolled 

in  the 

programs 

'Values  are  mean  :L  SD. 

tProgram  I  used  Itie  Secure  Form  u  itti 

'ioine.  ; 

ind  Fomi  *  wilh  ctlhcrs, 

liin 

sed  from 

=;  to 

22.  with 

a  mean 

enroll 

ment 

of 

14.  No 

significant  differences  were  found  in  the  distribution  of 
gender,  years  of  college  experience,  or  months  of  clinical 
experience  of  the  students  in  different  programs.  Using 
one-way  analysis  of  variance  (ANOVA  or  F  test),  there 
was  a  significant  difference  in  the  mean  age  of  the  students 
in  different  programs  (F  =  2.37,  p  <  0.05).  where  F  = 
variance  ratio.  Post-hoc  analysis  revealed  that  the  mean 
age  of  the  students  in  Programs  1 ,  3.  and  .5  was  higher  than 
the  mean  age  of  the  students  in  Program  9.  Significant 
differences  were  also  found  in  GPA  between  the  students 
in  different  programs  (F  =  2.61,  p  <  0.01).  The  mean 
GPA  of  the  students  in  Program  I  was  higher  than  the 
mean  GPA  of  the  students  in  Programs  5,  6,  and  10  (p  < 
0.05). 

Table  2  shows  the  WGCTA  scores.  No  significant  dif- 
ferences were  found  in  the  CT  scores  of  students  in  dif- 
ferent programs  (F  =  1.82,  p  >  0.05). 

Program  directors  selected  the  CSSAE  form  their  stu- 
dents completed.  Eight  programs  used  the  CSSAE  Secure 
Form  and  3  programs  used  CSSAE  Form  3.  Table  3  shows 
the  DM  scores  from  Ihe  CSSAE.  The  1 10  students  (from 
8  programs)  who  completed  the  CSSAE  Secure  Form  had 
a  mean  DM  score  of  85.9,  with  a  range  of  25-132.  One- 
way ANOVA  revealed  significant  differences  in  the 
DM  scores  of  the  students  in  different  programs  (F  = 
5.57,  p  <  0.01 ).  Post-hoc  analysis  revealed  that  students  in 
Program  10  had  significantly  lower  DM  scores  than  stu- 
dents in  Programs  4,  8,  1,  and  3.  Because  the  probability 
of  making  a  Type  II  error  is  influenced  by  sample  size  and 
the  variability  of  the  raw  scores,--  the  absence  of  a  signif- 
icant difference  in  DM  scores  between  sUidents  in  Pro- 
grams 7  and  10  may  be  due  to  Ihe  small  luimber  of  stu- 
dents in  those  programs  {n  =  9  and  ti  -  7,  respectively) 
and  the  large  \  ariabilily  and  standard  deviation  of  the  scores 
of  the  students  in  Program  7.  Students  in  Program  6  had 


significantly  lower  DM  scores  than  students  in  Program  8. 
There  was  no  significant  difference  betw  een  the  DM  scores 
of  students  in  Programs  4  and  6.  but  that  absence  of  sig- 
nificant difference  may  be  due  to  the  small  number  of 
students  in  Program  4  (n  =  5). 

Students  who  completed  CSSAE  Form  3  (/;  =  33)  had 
a  mean  DM  score  of  77.8,  with  a  range  of  46-98.  One-way 
ANOVA  revealed  a  significant  difference  between  the  mean 
DM  scores  of  the  students  in  Programs  1,  2,  and  5  (F  =  6.38. 
p  <  0.01).  Post-hoc  analysis  re\'ealed  that  students  in  Pro- 
gram 5  had  significantly  higher  DM  scores  than  students  in 
Programs  1  and  2.  There  was  no  significant  difference  in  DM 
scores  between  students  in  Programs  I  and  2. 

Data  Analysis 

For  the  1 10  students  who  completed  the  CSSAE  Secure 
Form,  a  statistically  significant  correlation  was  found  be- 
tween CT  and  DM  scores  (r  =  0.32.  p  <  0.01 ).  For  the  33 
students  who  completed  CSSAE  Form  3,  no  significant 
relationship  was  found  between  CT  and  DM  (r  =  0.21. 
p  >  0.05). 

Statistically  significant  relationships  were  identified  be- 
tween age  and  CT  (r  =  0.18,  p  <  0.05),  GPA  and  CT  (r  = 
0.40,  p  <  0.01 ),  and  GPA  and  DM  (r  =  0.325,  p  <  0.01 ). 

All  participating  program  directors  completed  and  re- 
turned the  questionnaire  indicating  which  strategies  they 
used  to  develop  CT  and  DM  in  their  students  (Table  4). 
The  number  of  strategies  used  by  prt)grams  ranged  from  3 
to  9,  All  the  programs  use  case  studies  and  clinical  simu- 
lations, and  over  half  of  the  programs  also  use  role  mod- 
eling, computer-assisted  instruction,  clinical  patient  rounds, 
small  group  discussion,  and  a  study  skills  course  to  de- 
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Table  4.       Slrategies  Used  by  Programs  lo  Develop  Critical  Thinking 
and  Decision-Making 


Strategy 


Critical  Thinking 
(%  of  Programs) 


Decision-Making 
(%  of  Programs) 


Case  studies 

100 

90 

Clinical  simulations 

100 

90 

Role  modeling  by  teacher 

80 

90 

Computer-assisted  instruction 

80 

80 

Clinical  paiieni  rounds 

70 

60 

Small  group  discussion 

70 

60 

Study  skills  course 

50 

30 

Problem-based  learning 

40 

40 

Other* 

20 

20 

•One  pmjinuii  rf|K>rteil  [hat  laboralorv  dcmonstralion  is  used  lo  develop  bolh  critical  Ihiiikmg 
and  decision-mukinti  One  program  indicated  tliat  a  problem-solving  model  is  used  to  develop 
both  critical  thinkini;  and  decision-niaKing 


velop  CT  and  DM.  Four  programs  used  problem-based 
learning,  one  program  used  laboratory  demonstration,  and 
another  program  used  a  problem-solving  model.  Table  .'i 
shows  the  strategies  used  by  each  program.  There  were  no 
apparent  differences  in  the  way  the  programs  use  the  var- 
ious strategies  for  developing  CT  and  DM. 

Discussion 

The  problem  addressed  in  the  present  study  is  the  chal- 
lenge faced  by  respiratory  care  educators  of  improving 
students"  DM  skills  in  order  to  prepare  practitioners  for  the 
advanced  roles  they  will  play  in  the  future.  Development 
of  CT  has  been  proposed  as  a  inethod  of  improving  DM. 
based  on  the  hypothesis  that  there  is  a  positive  relationship 
between  DM  and  CT. 


The  results  of  the  present  study  may  be  helpful  lo  ed- 
ucators in  several  ways.  Because  there  is  a  positive  rela- 
tionship between  DM  and  CT.  programs  may  be  able  to 
improve  students"  DM  skills  by  improving  CT  proficiency. 
Respiratory  care  programs  could  use  information  about 
CT  as  one  of  the  criteria  for  selecting  students  and  faculty, 
because  individuals  with  strong  CT  proficiency  may  pos- 
sess or  develop  better  DM  skills.  But  programs  should  be 
careful  not  to  rely  extensively  on  CT  as  an  admissit)n 
requirement.  In  the  present  study  90%  of  the  participating 
programs  reported  the  use  of  role  modeling  by  the  teacher 
as  a  strategy  for  developing  CT  and  DM.  This  finding 
supports  the  need  for  teachers  with  strong  CT  skills.  Al- 
though this  study  found  a  positive  relationship  between 
CT  and  DM  in  some  students  and  in  some  programs,  there 
was  not  always  a  significant  relationship,  and  the  correla- 
tional study  design  does  not  allow  the  inference  of  a  causal 
relationship.  Also,  information  about  the  strategies  used  to 
develop  CT  and  DM  can  be  valuable  to  educators  as  they 
seek  new  ways  to  improve  the  effectiveness  of  their  pro- 
grams and  to  provide  students  with  the  skills  they  need  to 
be  successful  practitioners. 

A  statistically  significant  correlation  was  found  between 
CT  and  DM  for  the  110  students  who  completed  the  CSS  AE 
Secure  Form  (r  =  0.32,  p  <  0.01).  Cohen  and  Cohen 
would  interpret  the  strength  of  that  relationship  as  "medi- 
um"" for  research  conducted  in  the  behavioral  sciences. -^^ 
This  correlation  is  similar  to  the  correlations  described  in 
previous  research.  In  studies  of  respiratory  care  students, 
Shelledy  at  al*"  reported  a  significant  correlation  of  r  = 
0.49  and  Mishoe  et  aP  reported  a  significant  correlation  of 
r  =  0.34.  In  a  study  of  nursing  students.  Brooks  and  Shep- 
herd--* also  reported  a  significant  correlation  (r  =  0.25) 
between  CT  and  DM. 


Table  ."i.       Program  Use  of  Strategies  to  Develop  Critical  Thinking  and  Decision-Making 


Program 

Strategy 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Case  studies 

X 

X 

X 

X 

CT 

X 

X 

X 

X 

X 

Clinical  simulations 

CT 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Role  modeling  by  teacher 

X 

X 

X 

DM 

X 

X 

X 

X 

X 

- 

Computer-assisted  instruction 

- 

X 

- 

X 

X 

X 

X 

X 

X 

X 

Clinical  patient  rounds 

- 

X 

- 

X 

X 

X 

X 

X 

- 

CT 

Small  group  discussion 

- 

X 

- 

X 

X 

X 

X 

X 

CT 

- 

Study  skills  course 

- 

X 

CT 

X 

CT 

X 

- 

- 

- 

- 

Problem-based  learning 

- 

X 

X 

- 

X 

X 

- 

- 

- 

- 

Other 

— 

X* 

Xt 

— 

~ 

~ 

~ 

" 

" 

" 

X  =  cniical  thinking  and  decision-making 
CT  =  crilical  ihinking  onl\ 
DM  =  decision-making  onlv 
•Labonnor>  demonsiratinn 
tProblem-solvme  model 
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When  considering  results  from  a  eorreialioiuil  research 
design  it  is  impurlanl  in  remeniher  that  ahhoiigh  a  statis- 
tically significant  correlation  allows  us  to  predict  the  score 
of  one  variable  based  on  the  score  of  another  \  ariahle.  it 
does  not  allow  us  to  infer  a  causal  relationship  between  the 
variables,'"  Therefore,  the  results  of  the  present  study  dii 
not  allow  inference  of  a  cause-and-effect  relationship  be- 
tween CT  and  DM. 

The  programs  surveyed  incorpt)rated  between  3  and  9 
strategies  to  develop  CT  and  DM  in  their  students.  All 
programs  used  case  studies  and  clinical  simulations,  and 
most  programs  also  used  role  modeling,  computer-assisted 
instruction,  clinical  patient  rounds,  small  group  discussion, 
and  a  study  skills  course.  No  differences  were  found  in  the 
way  in  which  the  programs  use  the  different  strategies  for 
developing  CT  and  DM. 

All  of  the  strategies  included  in  the  questionnaire  were 
puiported  to  improve  CT  and/or  DM.  No  studies  were  found 
that  compared  the  effecti\eness  of  different  strategies,  and 
the  present  study  did  not  identify  any  cleiir  themes  or  patteins 
that  suggest  the  superiority  of  particular  strategies. 

Program  directors  used  the  same  strategies  to  develop 
both  CT  and  DM.  so  it  was  not  possible  to  examine  the 
effect  of  the  strategies  individually  on  CT  and  DM.  It  is 
likely  that  CT  and  DM  share  some  commonalties  and  may 
develop  concurrently,  as  supported  by  the  positive  rela- 
tionship observed  in  this  study,  but,  again,  a  cause-and- 
effect  relationship  could  only  be  established  through  ad- 
ditional study. 

Although  a  significant  relationship  was  found  between 
age  and  CT.  the  coiTclation  was  small.  The  significant 
relationship  between  GPA  and  CT  is  expected  because  the 
WGCTA  has  been  shown  to  correlate  closely  with  other 
standardized  tests  of  intelligence.-"  Mishoe  et  al  also  re- 
ported a  significant  correlation  between  GPA  and  CT,*^ 
which  is  expected  because  the  CSSAE  requires  a  strong 
background  in  discipline-specific  content  and  therapeutic 
processes,  which  would  generally  result  in  good  academic 
performance. 

Conclusions 

The  fmdings  support  the  belief  that  students  with  strong 
CT  proficiency  make  better  clinical  decisions.  Assessment 
of  CT  proficiency  could  be  used  as  one  part  of  a  process 
for  evaluating  prospective  students  and  faculty  for  respi- 
ratory care  programs.  Program  directors  and  faculty  felt 
that  case  studies  and  clinical  simulations  are  important 
strategies.  Further  research  should  he  conducted  to  in- 
crease the  literature  available  to  guide  educators  in  devel- 
oping CT  and  DM  in  respiratory  care  students.  Although 
the  present  study  involved  \4?>  respiratory  care  stLidents 
from  10  programs  in  3  states,  the  number  of  students  in 
each  program  was  relatively  small  (mean  of  14  students) 


and  programs  and  subjects  were  not  selected  randomly.  A 
larger  stiuiv  that  incorporates  random  selection  and  more 
siuilcnts  would  be  useful.  Additional  suggestions  for  fur- 
ther stud\  include  use  of  an  experimental  design  to  iden- 
tify a  causal  relationship,  study  of  the  effectiveness  of  the 
indiv  idual  education  strategies,  a  longitudinal  study  to  ex- 
amine changes  in  CT  and  DM  over  the  course  of  studv. 
and  incorporating  students  from  other  allied  health  disci- 
plines. 
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Bedside  Spirometry  in  a  Tertiary  Care  Hospital: 
The  Cleveland  Clinic  Experience 

James  K  Stoller  MD  MSc  FAARC.  Douglas  K  Orens  RRT  MBA,  Edward  Hoisington  RRT. 

and  Kevin  McCarthy  RCPT 

BACK(JROlJND:  In  contrast  to  outpatient,  laboratory  testing,  which  is  performed  by  a  small, 
dedicated  group  of  pulmonary  function  technologists,  inpatient,  bedside  spirometry  at  the  Cleve- 
land Clinic  Hospital  is  performed  less  frequently  and  by  a  larger  group  of  respiratory  therapists 
with  broader  responsibilities.  A  1998  audit  of  bedside  spirometry  tests  at  our  hospital  showed  that 
American  Thoracic  Society  acceptability  and  reproducibility  criteria  were  infrequently  met  (15% 
of  instances).  METHODS:  To  address  that  shortcoming,  we  initiated  an  improvement  plan  for 
bedside  spirometry  that  included:  (DA  didactic  review  of  American  Thoracic  Society  acceptability 
and  reproducibility  criteria  that  was  videotaped  and  reviewed  by  all  but  one  of  the  therapists 
performing  spirometry;  (2)  limiting  the  number  of  operators  to  a  "core  group"  to  allow  more  tests 
per  therapist;  (3)  producing  printouts  of  the  pulmonary  function  tests,  which  allows  immediate 
review  of  volume-time  and  flow-volume  curves;  (4)  central  review  of  all  tests  by  a  pulmonary 
function  technologist  and  feedback  and  constructive  suggestions  on  test  quality  and  reproducibility 
to  operators.  After  initiating  the  program  we  performed  a  consecutive  survey  of  all  inpatient 
spirometry  sessions  performed  from  July  16,  1998,  to  March  2, 1999.  RESULTS:  During  the  survey 
period,  63.5%  of  the  tests  (h  =  137)  were  deemed  acceptable,  exceeding  the  low  baseline  rate  of  15% 
(p  <  0.001).  Values  for  forced  expiratory  volume  in  the  first  second  were  reproducible  in  83.9%  of 
sessions.  Values  for  forced  vital  capacity  were  reproducible  in  80.3%  of  sessions.  CONCLUSION: 
A  quality  improvement  program  for  bedside  spirometry  testing  that  emphasizes  training  and 
routine  feedback  on  test  quality  can  enhance  the  quality  of  inpatient  spirometry  testing.  Key  muds: 
bedside  spivomeuy,  cjuality,  piihiumaiy  fimetkm  lesriiii^,  aecephihlllty.  inpatient.    [Respir  Care  2002;47(5):578-582] 


Introduction 

Although  spirometry  is  an  important  test  that  is  per- 
formed frequently  for  outpatient  assessment  in  both  gen- 
eral and  specialty  practice'  and  in  research,-  '  inpatient 
applications  are  more  limited.  Nonetheless,  experience  at 
our  I  .(WO-hed  tertiary  care  center  suggests  that  bedside 
spirometry  is  performed  frequently  in  hospitalized  patients 
and  that,  depending  on  the  indication,  the  results  may  im- 
pact the  patient's  short-term  management.  As  with  all  clin- 
ical tests,  emphasis  must  be  placed  on  assuring  high  qual- 
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ity  testing  so  as  to  avoid  interpretive  and  management 
errors  resulting  from  technically  flawed  results. 


See  THE  Related  Editorial  on  Page  570 


In  the  context  of  an  ongoing  interest  in  enhancing  spi- 
rometry performance,''-'  we  sought  to  evaluate  the  fre- 
quency, indications  for,  and  performance  quality  of  bed- 
side spirometry  in  our  hospital.  Specifically,  as  part  of  a 
program  to  assure  high-quality  bedside  spirometry,  we  un- 
dertook a  prospective  evaluation  of  consecutive  bedside 
spirograms  in  order  to  address  several  questions: 

1.  What  is  the  total  frequency  of  inpatient  spirometry 
and  what  percentage  of  all  inpatient  tests  require  bedside 
performance? 

2.  What  is  the  overall  quality  of  bedside  spirograms, 
based  on  American  Thoracic  Society  standards'^  for  spi- 
rometry testing? 
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3.  What  is  ihe  impact  of  a  program  to  examine  and 
eniianee  the  i|Lialily  of  txniside  spiromelis '.' 

4.  is  tliere  e\  itience  ot  a  tlireshoici  luimjiei'  ol  tests  per- 
formed per  techiiieiaii  to  assure  liit^ii  (_|Liality.' 

Methods 

All  bedside  spirograms  at  the  Cleveland  Clinic  Hospiiai 
are  performed  by  respiratory  tlierapists.  S6'  i  of  whom  are 
registered  respiratory  therapists. 

Spurred  by  the  results  of  an  audit  of  20  bedside  spiro- 
grams in  early  1^)48.  we  implemented  a  program  in  July 
1998  to  enhance  the  quality  of  bedside  spirometry.  Key 
elements  of  the  quality  improNcment  program  were  as 
follows: 

1.  A  policy  was  implemented  that  all  inpatient  spirom- 
etry should  be  performed  in  the  pulmonary  function  lab- 
oratory whenever  possible.  Thus,  bedside  spirograms  would 
be  restricted  to  circumstances  in  which  laboratory  testing 
was  not  possible,  such  as  when  the  patient  was  in  an 
intensive  care  unit,  was  receiving  infusions  that  precluded 
laboratory  testing,  or  because  the  patient  was  admitted  on 
a  weekend  or  evening  and  was  deemed  to  need  urgent 
preoperative  spirometry  assessment  sooner  than  laboratory 
testing  was  possible. 

2.  All  bedside  spirograms  were  centrally  reviewed  and 
graded  for  quality  regarding  acceptability  and  reproduc- 
ibility criteria,  and  feedback  was  provided  to  the  testing 
therapist. 

3.  Tutorial  sessions  conducted  by  pulmonary  function 
laboratory  technicians  were  offered  to  all  respiratory  ther- 
apists. Each  session  lasted  1  hour,  was  videotaped,  and 
addressed  how  to  perform  the  test,  quality  criteria  (eg. 
start-of-test  and  end-of-test  criteria),  and  details  of  the 
quality  improvement  program,  including  the  need  to  print 
the  spirograms  and  the  plan  to  provide  feedback  on  the 
printout.  All  but  one  of  the  respiratory  therapists  who  per- 
formed inpatient  spirometry  testing  either  attended  the  ses- 
sion or  reviewed  the  videotape.  That  individual  was  an 
experienced  pulmonary  function  technician. 

Bedside  spirograms  were  performed  using  a  Renais- 
sance PBIOO  spirometer  (Nellcor  &  Puritan  Bennett/Tyco 
Healthcare.  Pleasanton.  California).  All  spirograms  were 
printed  on  an  attached  portable  printer  as  the  spirometry 
maneuvers  were  performed,  to  allow  the  testing  therapist 
to  immediately  evaluate  the  adequacy  of  each  test.  The 
therapists  were  encouraged  to  annotate  the  printouts  re- 
garding any  problems  or  technical  concerns  with  each  bed- 
side spirometry  session.  All  the  spirogram  printouts  were 
later  submitted  for  central  review  to  the  technical  director 
of  the  pulmonary  function  laboratory  (KM),  who  has  ex- 
tensive experience  in  rating  spirogram  quality.'' 

Spirograms  were  rated  according  to  the  1994  American 
Thoracic  Society  spirometry  standards  criteria,'  including: 


Tabic  I.      Quality  Rating  System  for  Bedside  Spirograms 

•  Each  spirometry  session  consists  of  the  3  best  spirograms  llroni  a 
ina.xinunn  of  S  tries)  produced  by  the  patient. 

•  Each  ol  the  .'  spirograms  is  rated  on  .^  features  and  given  1  point  for 
each  feature  satisfied  (for  a  maximum  of  3  points  per  spirogram). 
These  features  are: 

-  E,\trapolatcd  volume  s  5'7(  of  EVC  or  £  0. 1 5  L 

-  No  cough  in  first  second 

-  End-of-test  criteria  mef^ 

•  Thus,  if  each  of  the  3  spirograms  satisilics  all  3  leatures.  'J  points 
are  a.ssigned  for  the  session  of  3  spirograms. 

•  Next,  the  2  highest  FEV,  and  FVC  values  from  Ihe  3  spirograms  are 
compared. 

If  the  2  highest  FEV,  values  are  reproducible  (ie.  within  200 
mLl.  I  point  is  assigned  to  the  session. 

-  If  Ihe  2  highest  FVC  values  are  reproducible  (ic.  within  201) 
niL).  I  point  is  assigned  to  the  session. 

-  For  example,  if  a  session  has  3  spirograms  thai  salisly  all  sturl- 
of-test  and  end-of-test  criteria  (9  points  achieved)  and  also 
features  the  2  largest  FEV,  and  FVC  values  that  are 
reproducible  (ie,  within  200  ml.),  then  1 1  poinls  are  assigned 
to  Ihe  session. 

•  Finally.  I  point  is  assigned  to  the  session  if  the  therapist  who 
performed  the  spirogram  also  annotated  the  hard  copy  of  the 
spirogram  with  comments  regarding  the  quality  of  the  test  (eg. 
patient's  effort  or  ability  lo  cooperate). 

•  Thus,  the  maximum  number  of  points  assigned  lor  a  spniimetry 
session  is  12  poinls. 


f^C  -  forced  vital  capacity 

FEV|  -  forced  expiratory  \olumc  in  llie  First  secnml 


1.  a  rapid  ""blast"  at  the  beginning  of  exhalation:  extrap- 
olated volume/forced  vital  capacity  s  5%  or  extrapolated 
volume  s  0.  L"^  L.  whichever  is  larger; 

2.  no  cough  in  the  first  second  after  a  forced  exhalation: 

3.  satisfactory  end-of-test:  a  1 -second  volume  plateau 
after  a  smooth  curvilinear  rise  or.  in  the  absence  of  an 
expiratory  plateau,  an  expiratory  time  of  15  seconds:  and 

4.  reproducibility:  serial  measures  of  (A)  forced  expi- 
ratory volume  in  the  first  second  (FEV,)  within  200  mL 
and  (B)  forced  vital  capacity  (FVC)  within  200  mL. 

Based  on  tutorial  sessions  that  reviewed  the  character- 
istics of  an  optimal  bedside  FVC  maneu\er  and  rating 
criteria,  respiratory  therapists  were  insiructetl  to  perform 
up  to  S  inaneuN'ers  in  each  session,  to  obtain  2  that  achieved 
the  highest  quality  ratings.  Post-bronchotlilator  testing  was 
not  performed  at  the  bedside. 

To  provide  an  overall  rating  of  the  qiialily  of  bedside 
spirometry,  we  developed  a  spirometry  rating  .score  in  which 
each  spirometry  session  (consisting  of  the  3  best  maneu- 
vers obtained)  was  rated  with  an  ordinal  score (0-1 2  points). 
Table  I  shows  the  criteria  for  Ihe  rating  system.  To  rate  the 
session.  I  point  was  awarded  lo  each  effort  satisfying  each 
criterion:  extrapolatetl  \olume  within  aeeeplable  limits, 
freedom  from  couiih  in  the  first  second  of  a  forced  exha- 
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Table  2.      Reasons  Spirometry  Was  Performed  at  the  Bedside 


Reason 

Number 

% 

Laic  admission  (al'lor  pulmonary  function 

67 

48.8 

lab  closed) 

Reason  not  noted 

33 

24.1 

Deemed  unsafe  to  transport  patient  because 

14 

10.2 

patient  was  receiving  medications  that 

required  close  monitoring 

Patient  in  intensive  care  unit 

9 

6.6 

Physician  ordered  spirometry  urgently 

6 

4.4 

(after  5  PM ) 

Physician  ordered  bed  rest 

4 

2.9 

Chest  tubcis)  in  place 

2 

1.5 

Patient  to  be  discharged  after  test 

2 

1.5 

(pulmonary  function  laboratory  unable  to 

schedule  soon  enough) 

Total 

137 

100.0 

lutidii.  and  satisfaction  of  end-of-test  criteria.  After  each  of 
the  3  single  best  efforts  was  scored  (total  <  9  points), 
additional  points  were  awarded  for  FVC  (1  point)  and 
FEV,  (1  point)  reproducibility  within  200  niL.  Finally.  1 
additional  point  was  awarded  if  the  spirogram  printout  was 
annotated  regarding  any  shortcomings  of  the  testing  ses- 
sion. The  maximuni  number  of  points  that  could  be  awarded 
to  the  testing  session  was  12. 

Results 

The  quality  program  was  implemented  in  July  1998. 
Between  July  16,  1998.  and  March  2,  1999,  inpatient  spi- 
rometry was  perfoiTned  with  557  patients  (mean  74  pa- 
tients/mo), of  whom  1 37  (25.5%)  had  spirometry  performed 
at  the  bedside  (mean  ±  SD  age  62.4  ±  11.6  yr.  37% 
female).  Those  557  patients  represented  a  minority  (6.6%) 
of  all  the  patients  (ie.  both  inpatients  and  outpatients)  who 
underwent  spirometry  during  the  study  period. 

The  most  common  reason  for  bedside  testing  was  that 
the  spirometry  was  ordered  either  urgently  (4.4%)  or  on 
the  day  of  admission  (48.8% )  but  after  the  pulmonary 
function  laboratory  had  closed  for  the  day  (Table  2). 

The  1 37  bedside  spirometry  sessions  were  performed  by 
11  therapists,  5  of  whom  performed  s  10  bedside  spiro- 
grams (mean  23.6  spirograms/operator)  and  7  of  whom 
performed  <  10  bedside  spirograms  (mean  2.7  spirograms/ 
operator)  in  this  series. 

The  rate  of  achieving  acceptable  spirograms  was  signif- 
icantly higher  after  the  quality  program  was  begun  (63.5% 
vs  15%,  p  <  0.001).  During  the  program.  FEV,  values 
were  reproducible  in  83.9%  of  sessions,  and  FVC  values 
were  reproducible  in  80.3%  of  sessions.  Freedom  from 
start-of-test  and  end-of-test  criteria  violations  was  achieved 
in  80.3%  and  63.5%  of  sessions,  respectively.  The  mean  ± 


SD  spirometry  quality  score  for  the  137  bedside  spiro- 
grams was  8.4  ±  2.4  (median  8.0,  range  0-12). 

By  comparison  w  ith  bedside  testing,  the  rate  of  achiev- 
ing acceptable  spirograms  in  the  420  inpatients  who  un- 
derwent testing  in  the  pulmonary  lunction  laboratory  dur- 
ing the  study  period  was  higher  (76.0%).  Similarly,  among 
a  randomly  selected  sample  of  440  outpatients  tested  in  the 
Cleveland  Clinic  Foundation  pulmonary  function  labora- 
tory during  the  study  period,  the  rate  of  achieving  accept- 
able spirograms  was  82.5%.  Spirometry  quality  was  also 
assessed  for  the  5  inpatients  (of  137  [3.7% ))  who  under- 
went both  bedside  and  laboratory  spirometry  during  the 
same  hospitalization.  In  all  5  of  those  patients,  the  labo- 
ratory test  was  performed  later  than  the  bedside  test  ( mean  ± 
SD  interval  4  ±  2.1  d).  usually  to  obtain  contlrmatory 
results.  AcceptabilitN  criteria  were  met  in  4  of  the  5  lab- 
oratory sessions  and  in  3  of  the  5  bedside  sessions.  Compar- 
ison of  laboratory  and  bedside  FEV ,  values  showed  agree- 
ment within  0.20  L  in  2  of  5  patients.  Mean  ±  SD  laboratory 
FEV  I  values  exceeded  bedside  values  b)  0.44  ±  0.57  L. 

To  evaluate  whether  performing  a  larger  number  of  bed- 
side spirograms  was  associated  with  better  technical  per- 
formance, we  assessed  the  relationship  between  the  rate  of 
achieving  acceptable  tests  and  various  indicators  of  quality 
(ie,  the  overall  quality  scores,  the  percent  of  sessions  sat- 
isfying acceptability  criteria,  and  the  percent  of  sessions  in 
which  FEV  I  and  FVC  were  reproducible).  As  summarized 
in  Table  3,  comparison  of  those  rates  between  the  thera- 
pists who  pert'ormed  <  10  bedside  spirometry  sessions 
and  those  who  performed  >  10  showed  no  differences. 
Specifically,  mean  quality  scores  (8.3  ±  1.8  vs  8.4  ±  2.5. 
p  =  0.47),  the  rate  of  achieving  acceptable  spirograms 
(68.4%  vs  62.7%,  p  =  0.82).  the  rate  of  freedom  from 
start-of-test  criteria  \  iolations  (78.9%  vs  80.5%.  p  =  0.44). 
and  the  rate  of  freedom  from  end-of-test  criteria  violations 
(68.4%  vs  62.7%,  p  =  0.82)  were  all  similar. 

We  also  performed  a  multi\ariate  anahsis  in  which  the 
outcome  measures  were  regressed  against  the  number  of 
test  sessions  performed  per  therapist,  and  no  significant 
relationship  was  found  (data  not  shown  here). 

Discussion 

In  this  study  ot  bedside  spiromctiA  quality  alter  imple- 
menting a  quality  imprmement  program,  we  made  the 
following  observations: 

1 .  Inpatient  spirometry  is  commonly  ordered  in  our  large 
tertiary  care  hospital  (74  patients/mo  in  this  series).  Among 
patients  for  whom  inpatient  spirometry  was  ordered  in  this 
series,  clinical  circumstances  required  bedside  testing  in 
only  26%. 

2.  The  rate  of  achiex  ing  high-qualitv  bedside  spirograms 
was  enhanced  by  a  program  of  instruction  and  feedback  on 
quality  ratings  of  submitted  spirograms  for  the  therapists 
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Table  3.       Comparison  ol  Test  QualilN  b>  Nunihor  of  Spirograms  Performed  per  Operator 


All  Tests  in  Study 

n  =  137  (%) 

Tests/Operator  <  10 
/I  =  19  (%) 

Test,s/Operator  a  10 
n  =  18(%) 

P 

Statistical  Test 

No  st;in-of-lesl  problem 

110(80.3) 

15(78.9) 

95(80.5) 

0.44 

McNemar's 

(extrapolated  volume  :=  f''7r  of 

FVCor  s  0.1?  L) 

No  end-of-test  problem 

87  (63.5) 

13(68.4) 

74(62.7) 

0.82 

chi-square 

Reproducible  FVC 

110(80.3) 

17(89.5) 

93  (78.8) 

0.439 

chi-square 

Reproducible  FEV, 

11.^(83.9) 

17(89.5) 

98(93.1) 

0.711 

chi-square 

Both  FVC  and  FEV,  reproducible 

104(75.9) 

16(84.2) 

88  (74.6) 

0.301 

chi-square 

Mean  session  score  ±  SD 

8.4  ±  2.4 

8.3  ±  1.8 

8.4  £  2.5 

0.474 

M-WII  rank  sum 

Acceptable  sessions 

87(63.5) 

13(68.4) 

74(62.7) 

0.824 

chi-square 

FVC  =  forced  vital  Ciipacity 

FEV|  =  forced  expiraIor>'  volume  in  Hit-  firsl  second 

II  M-W  -  Mann.Whilnev 


who  performed  the  measurements.  Specifically,  in  this  "be- 
fore-after" observational  cohort  study,  the  rate  of  achiev- 
ing acceptable  spirograms  increased  4-fold  (from  13%  to 
63.5%.  p  <  0.001)  after  implementing  the  program.  In 
addition,  high  rates  of  reproducibility  for  FEV,  and  FVC 
measurements  were  achie\ed  after  implementing  the  qual- 
ity improvement  program. 

3.  Using  an  a  priori  threshold  of  10  spirometry  sessions 
per  therapist,  our  series  failed  to  show  a  higher  rate  of 
achieving  acceptable  and  reproducible  tests  among  thera- 
pists performing  >  10  tests  than  among  those  perform- 
ing <  10.  Thus,  we  were  unable  to  show  a  training  effect 
for  performing  bedside  spirometry. 

Although  the  present  study  is.  to  our  knowledge,  the 
first  to  assess  inpatient  spirometry,  our  findings  both  con- 
firm and  e.\tend  experience  with  outpatient  office  spirom- 
etry. Specifically,  in  examining  the  quality  of  spirometry 
performed  in  primary  care  practices.  Eaton  et  al'  reported 
that  only  12.5%  of  spirogram  sessions  achieved  s  2  ma- 
neuvers meeting  acceptability  criteria.  Performance  was 
enhanced  significantly  after  operators  underwent  a  2-hour 
training  workshop.  For  example,  the  rate  of  achie\ing  >  2 
acceptable  maneuvers  was  higher  in  the  trained  than  in 
untrained  operators  (33.1%  \s  12.5%.  p  <  0.0001 ).  as  was 
the  rate  of  achieving  >  2  reproducible  maneuvers  (13.5% 
vs  3.4%,  p  <  0.0001). 

As  with  those  observations  regarding  office  spirometry 
in  primary  care  practice,  our  study  shows  similarly  low 
rates  of  achieving  acceptable  spirograms  before  imple- 
menting a  training  and  quality  impro\  ement  program  ( 1 5% ) 
and  a  significantl)  higher  rate  (63.5%)  afterward.  Thus, 
our  findings  suggest  that,  as  with  office  .spirometry,  achiev- 
ing high-qualit\  bedside  spirometry  requires  training,  on- 
going quality  monitoring,  and  feedback  to  the  operator. 

Two  general  methods  for  providing  feedback  on  spi- 
rometry quality  ha\e  been  described: 


1.  Point-of-care  feedback  by  "smail"  spirometers  that 
have  built-in  prompts  regarding  acceptability  and  repro- 
ducibility, and 

2.  Central  review  of  submitted  spirograms,  with  subse- 
quent feedback  to  the  operators. 

Though  comparison  of  those  2  feedback  approaches  has 
not.  to  our  knowledge,  been  undertaken,  both  strategies 
have  been  effective.  For  example,  feedback  from  "smart" 
spirometers  was  provided  in  the  study  of  office  spirometry 
by  Eaton  et  al.'  in  which  training  and  monitoring  effected 
a  nearly  3-fold  increase  in  achieving  2  acceptable  expira- 
tory efforts.  In  the  research  setting,  the  Lung  Health  Study- 
achieved  a  97.9%'  rate  of  .sessions  with  acceptable  and 
reproducible  spirograms,  using  both  point-of-testing  feed- 
back and  central  review.  Similar  reproducibility  rates  were 
achieved  using  central  review  only  in  the  Registi>  of  Patients 
with  o:|-Antiti7psin  Deficiency.-'  Though  assessing  the  ele- 
ments of  an  optimal  quality  monitoring  program  was  be- 
yond the  scope  of  the  present  study,  our  findings  certainly 
suggest  that  an  ongoing  review  process  is  important. 

Several  aspects  of  the  present  study  warrant  further  com- 
ment. First,  the  baseline  rate  of  achieving  acceptable  spi- 
rograms was  low.  Indeed,  that  low  initial  rate  was  the 
impetus  for  the  quality  improvement  program  and  for  this 
observational  study.  Many  reasons  for  the  initial  poor  qual- 
ity of  inpatient  spirometry  can  be  imagined,  especially 
because  that  low  rate  of  achie\  ing  acceptable  spirograms 
differs  from  the  high  rate  in  outpatient  laboratory  testing 
(82.5%  in  this  .series).  One  likely  reason  for  that  difference 
is  that  outpatient  testing  is  performed  in  a  pulmonary  func- 
tion laboratory,  which  features  a  small,  dedicated  staff 
who  undergo  ongoing  training  and  quality  monitoring.  In 
contrast,  before  this  study  was  undertaken,  responsibility 
for  inpatient  spirometry  testing  in  our  hospital  was  shared 
among  a  large  group  of  therapists  who  were  trained  to 
pertorm  spirometry  as  part  as  their  initial  instruclii)n  but 
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who  had  111)  siihsciiucnl  lormal  training  or  t|ualil\'  moni- 
toring. 

A  second  lacloi'  liial  niighl  explain  ihc  low  pie-sludy 
acceptability  rate  is  that  neither  printouts  nor  grapliic  dis- 
plays of  spirograms  were  initially  available,  precluding 
visual  inspection  of  the  spirogram  by  the  operator.  Be- 
cause quality  monitoring  requires  visual  assessment,  that 
lack  of  graphic  feedback  may  have  contributed  to  the  low 
rate  of  achieving  acceptable  and  reproducible  spirograms. 

A  third  reason  for  the  difference  in  quality  between 
outpatient  laboratory  and  inpatient  bedside  spirometry  may 
be  the  greater  experience  among  outpatient  pulmonary  func- 
tion technicians  than  among  hospital-based  respiratory  ther- 
apists. Specifically,  in  our  pulmonary  function  laboratory, 
which  performed  7,814  spirometry  tests  during  the  study 
period,  the  mean  number  of  spirograms  performed  per 
technician  (1.302)  greatly  exceeded  the  mean  of  12.4  spi- 
rograms per  operator  in  the  current  inpatient  series. 

Given  the  premise  that  greater  testing  experience  should 
translate  to  better  quality  testing,  our  ob.servation  that  the 
quality  ratings  did  not  differ  between  therapists  perform- 
ing >  10  and  those  performing  <  10  is  surprising.  Several 
potential  reasons  for  this  failure  to  observe  a  training  ef- 
fect can  be  proposed.  First,  rather  than  exploring  the  data 
for  a  specific  threshold  number,  we  chose  10  spirometry 
sessions  as  an  a  priori  threshold.  Though  our  multivariate 
analysis  did  not  show  a  training  effect,  it  is  still  conceiv- 
able that  a  threshold  value  other  than  10  may  better  iden- 
tify a  critical  number  of  spirometry  sessions  above  which 
quality  improves.  Second,  it  is  possible  that  the  training 
provided  to  all  therapists  as  an  early  part  of  the  quality 
improvement  program  (and  which  included  hands-on  test- 
ing) may  have  ablated  any  difference  between  the  low- 
volume  and  higher-volume  testers.  In  support  of  that  ex- 
planation, we  also  observed  no  difference  in  quality  ratings 
between  the  first  half  and  the  second  half  of  the  137  spi- 
rometry sessions  performed  (58.8%  vs  69. 1%-,  p  =  0.284). 

A  limitation  of  the  present  study  is  that  we  did  not  track 
the  clinical  decisions  made  based  on  bedside  spirometry 


results,  so  we  cannot  assess  how  often  suboptimal  spirom- 
etry results  prompted  flawed  clinical  decisions.  However, 
our  inpatient  experience  clearly  shows  that  underestimated 
FEV|  values  from  bedside  spirometry  can  have  adverse 
consequences,  such  as  delays  of  elective  operations,  addi- 
tional consultation,  and  additional  laboratory  testing  (eg, 
arterial  blood  gases  and  repeat  laboratory  spirometry  when 
possible).  Indeed,  this  experience  has  caused  us  to  gener- 
ally recommend  laboratory  spirometry  when  preoperative 
pulmonary  function  testing  is  indicated. 

Conclusion.s 

Our  results  suggest  that,  like  office  spirometry,  the  qual- 
ity of  bedside  spirometry  should  be  monitored  and  can  be 
enhanced  markedly  by  implementing  a  quality  improve- 
ment and  monitoring  program.  Important  elements  of  such 
a  quality  program  include  formal  training  of  those  per- 
forming spirometry  and  ongoing  feedback  to  the  operators 
regarding  spirometry  quality,  ideally  including  both  cen- 
tral review  of  submitted  spirograms  and  point-of-testing 
feedback. 
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A  Survey  of  Physicians  to  Identify  Their  Expectations 
of  Respiratory  Therapists  in  Patient  Assessment 

Robert  L  Wilkins  PhD  RRT  FAARC.  Jacqueline  Evans  CRT,  and  Lennard  Specht  MD 


INTRODUCTION:  The  exact  role  of  respiratory  therapists  (RTs)  in  patient  assessment  is  not  well 
defined.  The  purpose  of  this  study  was  to  identify  local  physician  expectations  of  RTs  for  the 
application  and  interpretation  of  various  assessment  procedures.  METHODS:  A  survey  was  devel- 
oped that  called  for  physicians  to  indicate  on  a  scale  of  1  to  5  ( 1  =  never.  2  =  rarely,  3  = 
occasionally,  4  =  often,  and  5  =  always)  how  important  they  perceive  it  is  for  RTs  to  be  able  to 
interpret  or  perform  20  commonly  used  patient  assessment  tests  or  procedures.  The  survey  was 
mailed  to  25  physicians  who  care  for  patients  in  the  medical  and  surgical  intensive  care  units  at 
Loma  Linda  University  Medical  Center  and  the  Jerry  L  Pettis  Veterans  Administration  Memorial 
Medical  Center.  RESULTS:  Twenty  (80%)  of  the  surveys  were  returned.  The  assessment  proce- 
dures rated  highest  were:  to  assess  lung  sounds  (4.8),  to  interpret  arterial  blood  gas  values  (4.5),  to 
interpret  pulmonary  function  tests  (4.4),  to  assess  and  interpret  vital  signs  (4.4),  and  to  interview 
patient  to  clarify  symptoms  (4.3).  The  procedures  consistently  rated  low  were:  to  interpret  echo- 
cardiography (2.5).  to  assess  abdomen  (2.3).  to  interpret  sleep  studies  (2.2).  and  to  interpret  elec- 
troencephalogram (1.7).  A  total  expectation  score  for  each  completed  survey  was  determined  by 
adding  the  scores  from  each  of  the  20  assessment  procedures.  The  average  ±  SD  total  score  was 
66.8  ±  10.4  on  a  scale  of  20  to  100.  The  total  expectation  score  did  not  vary  by  years  of  experience 
in  patient  care  or  type  of  medical  specialty.  CONCLUSIONS:  The  results  indicate  that  the  physi- 
cians completing  our  survey  generally  have  high  expectations  of  RTs  for  the  application  of  patient 
assessment  techniques  that  involve  direct  evaluation  of  lung  performance  or  condition.  Key  words: 
patient  asses.sinent,  pliyskiun  expectations,  survey,  respiratory  therapist.    [Respir  Care  2(X)2;47(5):583-585] 


Introduction 

Respiratory  care  by  protocol  appears  to  be  growing  in 
popularity,'-''  which  calls  for  respiratory  therapists  (RTs) 
to  be  skilled  in  patient  assessment.  The  exact  role  of  RTs 
in  patient  assessment,  however,  is  not  well  defined  and 
probably  varies  by  location  around  the  country.  The  ex- 
pectations of  physicians  may  be  a  key  factor  in  determin- 
ing the  role  of  RTs  in  the  assessment  process,  since  RTs 
work  under  the  direction  of  physicians.  Educators  of  re- 
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spiratory  care  students  need  to  know  physician  expecta- 
tions in  order  to  provide  students  with  the  knowledge  and 
skills  they  will  need  to  be  effective  in  patient  care. 

The  purpose  of  this  study  was  to  identify  local  physi- 
cians" expectations  of  RTs  in  patient  assessment.  We  at- 
tempted to  answer  3  questions: 

1 .  What  are  local  physicians'  expectations  of  RTs  re- 
garding various  patient  assessment  procedures  and  tests? 

2.  Are  there  differences  in  expectations  based  on  med- 
ical specialty  (eg,  pulmonologists  vs  physicians  of  other 
medical  specialties)? 

3.  Is  there  a  relationship  between  a  physician's  years  of 
experience  and  his  or  her  expectations  of  RTs  in  patient 
assessment? 

We  hypothesized  that  pulmonologists  would  have  differ- 
ent expectations  than  other  physicians,  because  of  their  close 
relationship  with  RTs.  In  addition  we  expected  thaL  because 
of  their  exposure  to  RTs  in  the  clinical  setting,  physicians 
with  many  years  of  experience  would  have  greater  expecta- 
tions than  those  with  fewer  ye;irs  of  experience. 
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Table  I.       Survey  Items  Listed  by  Physician  Ranking 

Assess  lung  sounds 

Interpret  arterial  blood  gas  values 

Interpret  pulmonary  function  tests 

Assess  vital  signs 

Interview  patient  to  clarify  symptoms 

Percuss  chest  to  assess  resonance 

Assess  tactile  fremitus 

Interpret  chest  radiograph 

Interpret  hemodynamics 

Interpret  sputum  Gram  stain  and  culture 

Assess  heart  sounds 

Assess  pedal  edema 

Interpret  complete  blood  count 

Interpret  electrolytes 

Interpret  electrocardiogram 

Interpret  cardiac  enzymes 

Interpret  echocardiography 

Assess  abdomen 

Interpret  sleep  studies 

Interpret  electroencephalogram 


4.8  ±  0.41 
4.5  ±0.51 
4.4  ±0.81 

4.4  ±  0.93 

4.3  ±  1. 01 

4.1  ±  1.07 

4.0  ±  1.23 

3.5  ±  0.60 

3.4  ±  1.19 
3.3  ±  1.30 
3.3  ±1.10 

3.2  ±  1.00 

3.2  ±  1.30 

3.1  ±0.99 
2.8  ±  0.69 

2.6  ±  1.23 

2.5  ±  0.88 

2.3  ±0.81 

2.2  ±  1. 00 

1.7  ±0.85 


Values  an;  rank  r  SD 


Methods 

We  developed  an  in-house  survey  with  the  assistance  of 
the  medical  director  of  the  respiratory  care  program  at 
Loma  Linda  University.  2  experienced  RTs,  and  a  faculty 
member  with  more  than  20  years  of  teaching  experience  in 
respiratory  care.  The  survey  called  for  physicians  to  rate 
20  patient  assessment  procedures  based  on  how  important 
they  believe  it  is  for  RTs  to  perform  or  interpret  each 
procedure  (Table  1 ).  The  items  listed  in  the  survey  repre- 
sented a  broad  spectrum  of  valid  patient  assessment  pro- 
cedures RTs  may  or  may  not  traditionally  perform  in  clin- 
ical practice.  The  frequency  with  which  RTs  perform  these 
tests  differs  widely,  from  commonly  to  only  with  special- 
ized training.  The  physicians  were  asked  to  rate  each  item 
on  a  scale  of  1  to  5,  in  which  1  =  never,  2  =  rarely,  3  = 
occasionally.  4  =  often,  and  5  =  always.  Approval  was 
obtained  from  the  institutional  review  board  at  Loma  Linda 
University  prior  to  mailing  the  surveys. 

The  survey  was  mailed  to  the  25  physicians  who  regu- 
larly attend  to  critically  ill  patients  in  the  medical  and 
surgical  intensive  care  units  at  Loma  Linda  University 
Medical  Center  and  The  Jerry  L  Pettis  Veterans  Admin- 
istration Memorial  Medical  Center.  The  subjects  chosen 
for  this  survey  were  the  primary  attending  physicians  who 
admit  and  supervise  the  care  of  patients  in  intensive  care 
units  where  RTs  are  very  active.  The  target  participants 
included  1 1  pulmonary/critical  care  physicians  and  14  other 
physicians  (surgeons  and  anesthesiologists).  The  survey 


was  completed  anonymously  by  the  physicians  and  re- 
turned to  us  for  analysis. 

A  total  expectation  score  was  determined  lor  each  com- 
pleted survey  by  adding  the  scores  from  each  of  the  20 
assessment  procedures.  This  total  expectation  score  was 
used  to  identify  if  a  correlation  existed  between  the  phy- 
sician years  of  experience  and  overall  expectations  and  to 
further  identify  if  there  was  a  difference  in  expectations 
based  on  medical  specialty.  Reliability  analyses  were  done 
to  determine  the  standardized  item  alpha  for  the  20  items 
measured  in  the  sursey. 

Results 

Twenty  completed  surveys  (80%)  were  returned.  Table 
1  shows  the  average  scores  of  the  physicians"  ratings  for 
each  of  the  20  procedures  listed  in  the  survey.  Assessment 
procedures  with  scores  of  s  4.0  represent  skills  the  par- 
ticipating physicians  belie\e  RTs  should  be  able  to  apply 
"often"  or  "always"  in  the  clinical  setting.  Items  with  scores 
of  <  3.0  represent  skills  that  our  participants  believe  RTs 
do  not  need  to  apply  to  patient  care  on  a  frequent  basis. 

The  total  expectation  score  average  ±  SD  was  66.8  ± 
10.4.  Reliability  analyses  revealed  a  standardized  item  al- 
pha for  the  20  items  in  the  survey  to  be  0.89,  indicating 
that  summing  the  20  items  for  a  total  expectation  score 
was  appropriate.  No  relationship  was  found  between  years 
of  experience  and  total  expectation  score  (r  =  0.108,  p  = 
0.660).  Similarly,  the  total  expectation  score  did  not  vary 
by  medical  specialty  of  the  participating  physicians. 

Discussion 

The  majority  of  the  assessment  procedures  rated  highest 
included  skills  associated  with  direct  evaluation  of  the 
lungs  (eg,  lung  auscultation,  interpretation  of  arterial  blood 
gas  values,  interpretation  of  pulmonary  function  tests).  Ex- 
ceptions include  inter\iewing  patients  and  assessment  of 
vital  signs,  which  do  not  directly  measure  lung  function 
but  are  often  used  to  gain  an  understanding  of  the  health 
status  of  pulmonary  patients.  Therefore  it  is  important  for 
educators  to  emphasize  interviewing  and  assessment  of 
vital  signs  in  their  curricula,  in  addition  to  those  assess- 
ment procedures  directly  associated  with  e\  aluation  of  lung 
performance. 

The  assessment  procedures  consistently  rated  lowest  in 
our  survey  are  those  involving  evaluation  of  systems  other 
than  the  respiratory  system  (eg,  interpret  electroencepha- 
logram, interpret  echocardiogram,  assess  abdomen).  These 
results  suggest  that  the  physicians  participating  in  our  stud) 
do  not  hold  RTs  accountable  for  performing  assessment 
procedures  that  evaluate  body  systems  other  than  the  re- 
spiratory system.  As  RTs  become  more  involved  w  ith  multi- 
skilling,  steps  may  be  needed  to  increase  physician  expec- 
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talioiis.  W'c  spcculak'  that  this  Mia_\  iiithcatc  a  need  tor 
furthL'r  education  of  RTs  in  assessing  other  systems,  if 
expectations  are  to  increase  in  the  t'utiire. 

The  average  total  expectation  sciue  of  66. iS  indicates 
that,  in  general,  the  physicians  in  our  sur\ey  ha\e  high 
expectations  of  RTs  in  patient  assessment.  That  score  would 
ha\e  been  higher  had  we  omitted  procedures  not  associ- 
ated w  ith  the  routine  practice  of  respiratory  care  (eg.  echo- 
cardiographs  ).  The  total  expectation  score  did  not  \ary  by 
years  of  experience  or  medical  specialty,  which  suggests 
that  recent  medical  school  graduates  have  expectations 
similar  to  their  senior  peers  and  that  expectations  are  sim- 
ilar across  disciplines.  Our  hypotheses  that  pulmonary  phy- 
sicians would  have  different  expectations  than  physicians 
of  other  medical  specialties  and  that  years  of  experience 
would  inlluence  physicians"  assessment  expectations  were 
not  substantiated  by  our  results. 

The  major  limitation  of  this  study  is  the  sample  size. 
Our  results  reflect  the  opinions  of  only  20  physicians  in 
several  local  intensive  care  units  and  cannot  be  general- 
ized to  physicians  in  other  regions  across  the  country.  A 
larger  study  should  be  done  to  gain  a  national  perspective. 
Faculty  of  respiratory  therapy  schools  may  want  to  con- 
duct similar  surveys  in  their  local  areas  to  identify  which 
assessment  procedures  RTs  are  expected  to  perform  in 
their  communities  of  interest,  which  would  be  useful  for 
curriculum  development. 


Conclusions 

The  physicians  participating  in  our  survey  have  high 
expectations  of  RTs  in  patient  assessment,  especially  in 
those  techniques  that  involve  direct  evaluation  of  the  pa- 
tient's pulmonary  status.  Clearly  the  physicians  we  sur- 
veyed expect  RTs  to  apply  a  variety  of  assessment  tech- 
niques to  patient  care.  This  high  expectation  was  present  in 
pulmonologists  and  physicians  of  other  medical  specialties 
practicing  in  2  Southern  California  medical  centers  and 
did  not  vary  by  years  of  experience.  We  speculate  that  RT 
education  may  need  to  be  stronger  in  assessment  tech- 
niques not  directly  associated  with  the  lungs  if  future  phy- 
sician expectations  of  RTs  are  to  increase  in  that  domain. 
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The  last  50  years  have  witnessed  major  progress  in  our  understanding  of  the  underlying  nature  of 
chronic  obstructi\e  pulmonary  disease  (COPD)  and  approaches  to  care.  During  the  last  10  years. 
howe\er.  there  has  been  an  explosi\e  expansion  of  knowledge  related  to  this  disorder.  Large-scale 
epidemiologic  studies  show  that  COPD  is  the  fourth  leading  cause  of  death  in  the  United  States  and  will 
be  the  fifth  leading  health  burden  worldwide  by  the  year  2020.  We  have  also  learned  that  COPD  is  an 
inflammatory  disorder  of  small  airways,  which  presents  new  opportunities  for  therapy  involving  inter- 
fering with  the  early  components  of  the  inflanmiator>  cascade.  I'nfortunately.  most  clinicians  fail  to 
perform  spirometric  screening  of  at-risk  indi\iduals,  so  most  patients  first  present  with  COPD  during 
a  sudden  exacerbation  of  the  disease.  VVorldw  ide  interest  is  emerging  in  promoting  earlier  diagnosis  and 
finding  new  pharmacologic  interventions  to  halt  the  progression  of  airw  a>  and  parench>  mal  damage.  In 
this  review,  evidence  Ls  presented  that  we  are  on  the  upward  limb  of  an  exponential  curve  of  progress  in 
managing  COPD,  which  will  produce  major  advances  in  our  ability  to  recognize  and  treat  this  disorder  in  its 
earliest  stages.  Key  words:  cimmu  ohsinative  piilmoiuiiy  disease.  COPD.    [Respir  Care  2()02;47(5):586-6()7] 


Introduction  critical  care  during  the  1970s  gained  much  of  our  respira- 

tory education  through  caring  for  COPD  patients.  We 
To  know  chronic  obstructive  puhnonary  disease  (COPD)  learned  ventilator  management  and  the  importance  of  in- 

is  to  know  pulmonary — and  a  large  chunk  of  critical  care —  trinsic  positive  end-expiratory  pressure,  principles  of  re- 

medicine.  Those  of  us  who  were  trained  in  pulmonary 
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spiratory  care,  bronchodilator  and  corticosteroid  pharma- 
cotherapy, management  of  drug  toxicity  (thanks  to  the  use 
of  aniinophyUine),  the  importance  of  measuring  health- 
related  quality  of  life  in  monitoring  disease,  and  the  need 
for  physicians  to  become  skilled  in  palliative  and  end-of- 
life  care. 

So  I  appreciate  the  opportunity  at  this  stage  of  my  career 
to  pause  and  reflect  on  the  progress  we  have  made  in  our 
understanding  of  COPD.  As  1  look  back  at  the  30  years  of 
my  experience  with  this  condition  I  conclude  that  we  are 
on  an  exponential  curve  of  improving  our  knowledge  of 
COPD.  In  this  paper  I  will  highlight  that  progress  by  touch- 
ing on  those  aspects  of  our  understanding  of  COPD  that 
have  undergone  the  greatest  change  and  those  that  offer 
the  most  promise  for  providing  further  insight  into  the 
disease. 


I  he  burden  ol  COPD  is  even  greater  uhen  examined 
Imm  a  global  perspective.  The  World  Health  Organization 
estimates  that  COPD  accounts  worklwide  for  I  million 
years  of  life  lost  per  annum  and  29  million  tlisabiliiy- 
adjusted  life-years.'^  By  the  year  2020  COPD  will  be  fifth 
among  the  diseases  that  present  a  burden  to  society.'" 

Recent  models  indicate  that  the  health  care  impact  of 
COF'D  will  only  worsen  in  the  fuluie."  An  aging  popula- 
tion and  past  smoking  behavior  destine  the  prevalence  of 
COPD  to  rise,  with  a  greater  impact  on  women  than 
men.'-  '■'  Regardless  of  future  changes  in  smoking  pat- 
terns, the  die  is  cast;  we  will  see  more  COPD  paiic-nls  in 
coming  years.""'"' 

Response  to  the  Epidemic  of 
Chronic  Obstructive  Pulmonary  Disease 


The  world  is  beginning  to  respond  to  this  global  epi- 
demic, as  shown  by  the  publication  since  IWfi  of  1 3  COPD 
clinical  practice  guidelines  by  multiple  professional  soci- 
eties (Table  1  ).''■  including  the  recently  published  National 
Heart  Lung  and  Blood  Institute/World  Health  Organiza- 
tion Global  Initiative  for  Chronic  Obstructive  Lung  Dis- 
ease (GOLD).'"  These  guidelines  represent  an  important 
"coming  together"  of  worldwide  experts  in  developing  a 
consensus  approach  to  this  condition.  This  consensus  prom- 
ises to  increase  public  and  policymaker  awareness  of  the 
threat  of  COPD  to  global  health,  assist  implementation  of 
effective  programs  for  its  diagnosis  and  management,  and 
promote  programs  to  prevent  its  occurrence. 

Definition 


Societal  Impact  of 
Chronic  Obstructive  Pulmonary  Disease 


COPD  is  a  general  term  that  encompasses  respiratory 
conditions — most  commonly  chronic  bronchitis  and  em- 


This  country  has  traditionally  under-recognized  the  so- 
cietal impact  of  COPD.  Emerging  health  care  statistics  are 
now  characterizing  the  true  proportions  of  the  COPD  ep- 
idemic. Sixteen  million  Americans  have  symptomatic 
COPD.'  COPD  now  accounts  for  4%  of  all  deaths  in  the 
United  States.-  making  it  the  fourth  leading  cause  of  death. 
Between  1 966  and  1 995,  age-adjusted  death  rates  for  stroke 
and  coronary  heart  disease  declined  by  58%  and  45%, 
respectively,  whereas  the  death  rate  from  COPD  increased 
by  71%,'  making  it  the  only  leading  cause  of  mortality  that 
is  increasing  in  incidence.-*  The  annual  cost  of  caring  for  a 
COPD  patient  in  the  United  States  is  $1,522,  which  is 
almost  3  times  the  per  capita  cost  of  caring  for  an  asthma 
patient  (Fig.  I  )r  The  annual  cost  of  care  for  a  patient  with 
severe  COPD  is  $10,000.''  Expenditures  for  Medicare  ben- 
eficiaries who  have  COPD  are  nearly  2.5  times  higher  than 
expenditures  for  those  without  ($8,482  vs  $3,5 1 1  )J  COPD 
costs  the  United  States  $14.5  billion  a  year.** 


Tahic  1.       Guidelines  on  Chronic  Obstructive  PuliiiiMKiry  I-)isease 
Published  IWi  through  20(11 

American  Thoracic  Society 

British  Thoracic  Society 

Canadian  Thoracic  Society 

Die  Deutsche  Ateniwegsliga 

European  Respiratory  Society 

Norwegian  Institute  of  Pharmacotherapy 

Polish  Phthisiopneunionological  Society 

Societe  de  Pneuniologie  de  I.angue  Fran^aise 

Spanish  Society  of  Pneunionology  and  Thoracic  Surgery 

Swi.ss  Society  of  Pneumology 

Thoracic  Society  of  Australia  and  New  Zealand 

L'nited  States  National  Heart.  Lung,  and  Blood  Instilutc/WorkI  Hcallh 

Organization  -  Global  Inilialivc  for  Chronic  ()bslrucli\c  I  iiiig 

Disease  (GOLD) 
American  College  of  Physicians  and  American  Society  of  Internal 

Medicine 
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Fig.  2.  Lung  specimens  showing  (A)  normal  lung  and  (B)  lung  af- 
fected by  severe  chronic  obstructive  pulmonary  disease  (COPD). 
The  COPD  lung  shows  a  loss  of  alveolar  tissue  and  supporting 
structures.  No  evidence  of  fibrosis  Is  present  in  this  section. 


physema — that  damage  small  and  large  airways,  destroy 
lung  parenchyma,  and  produce  expiratory  air  flow  limita- 
tion, which  is  the  pathophysiologic  hallmark  of  the  dis- 
ease. Chronic  bronchitis  begins  in  the  small  airways  as  an 
inflammatory  condition  that  spreads  to  larger  airways,  caus- 
ing mucus  hypersecretion,  increased  risk  of  bacterial  bron- 
chial infections,  and  air  flow  limitation.  Emphysema  is 
defined  by  the  presence  of  irreversible  lung  damage  from 
the  dissolution  of  alveolar  tissue  in  the  absence  of  marked 
fibrosis  and  from  reduced  lung  elasticity  that  causes  expi- 
ratory airway  collapse  and  air  tlov\  limitation  (Fig.  2). 

During  recent  years  the  definition  of  COPD  has  evolved 
in  several  ways.  Asthma,  because  of  its  unique  pathophys- 
iology, is  no  longer  included  under  the  definition.  Classic 
definitions  of  COPD  ha\e  rested  on  physiologic  measures 
of  air  flow  limitation.  The  practice  guideline  developed  by 
the  European  Respiratory  Society  (ERS)  describes  COPD 
as  a  "disorder  characterized  by  reduced  maximum  expira- 
tory flow  and  slow  forced  emptying  of  the  lungs." '^  The 
American  Thoracic  Society  (ATS)  statement  on  COPD 
defines  it  as  a  condition  characterized  by  the  progressive 
development  of  air  flow  limitation  that  is  not  fully  revers- 
ible."* Recent  advances  have  identified  COPD  as  an  in- 
flammatory condition  caused  by  the  inhalation  of  proin- 
flammatory particulates.  In  response  to  this  enhanced 


pathophysiologic  understanding,  the  GOLD  initiative  ex- 
panded the  definition  of  COPD  to  "a  disease  characterized 
by  a  progressive  air  flow  limitation  caused  by  an  abnormal 
intlammatory  reaction  to  the  chronic  inhalation  of  parti- 
cles.""' Changes  in  the  definition  of  major  disorders  are 
hard  earned  and  reflect  major  progress  in  our  understand- 
ing of  underlying  disease  processes. 

The  general  definition  of  COPD.  however,  remains  dif- 
ficult to  applv  to  individual  patients,  a  fact  that  explains 
the  common  misdiagnosis  of  adults  with  chronic  respira- 
tory conditions.  Patients  with  cough  and  dyspnea  who 
smoke  are  often  misdiagnosed  as  hav  ing  COPD  w  hen  they 
actually  have  asthma,  and  nonsmoking  patients  who  de- 
velop COPD  from  noncigarette-related  causes  are  fre- 
quentlv  misdiagnosed  as  asthmatics.'''  Some  patients  seen 
in  clinical  practice  present  v\  ith  air  flow  limitation  that  has 
characteristics  of  both  asthma  and  COPD  and  defies  a 
specific  diagnosis.-"-'  .Attempts  to  differentiate  between 
asthma  and  COPD  by  the  degree  of  air  flow  limitation, 
reversibilitv  of  airvvav  obstruction,  or  nature  of  the  airway 
intlammatory  reaction  prove  unreliable  in  many  older  pa- 
tients with  respiratory  complaints.''' 

The  absence  of  consensus  regarding  the  degree  of  ex- 
piratory flow  limitation  required  to  establish  the  presence 
of  "air  flow  limitation"  further  complicates  the  diagnosis 
of  asthma  in  individual  patients.  The  1995  ATS  statement 
on  COPD  does  not  define  a  numerical  value  that  estab- 
lishes the  presence  of  obstructive  lung  disease,"*  although 
an  earlier  ATS  statement  on  lung  impairment  and  disabil- 
ity proposes  an  FEV|/FVC  (ratio  of  forced  expirator>  vol- 
ume in  the  first  second  to  forced  vital  capacity)  <  75*^.-- 
The  ERS  definition  of  airway  obstruction  requires  an 
FEV|/VC  (ratio  of  forced  expiratory  volume  in  the  first 
second  to  slow  vital  capacity)  <  88%  of  the  predicted 
value  for  men  and  <  89%  of  predicted  for  women. '^ 
Most  clinical  trials  of  drugs  for  COPD  use  an  FEV|/FVC 
<  70%  to  define  airway  obstruction.  The  Canadian  Tho- 
racic Society  guidelines-'  do  not  provide  functional  defi- 
nitions of  air  flow  limitation.  The  Thoracic  Society  of 
Australia  and  New  Zealand  reported  ditferent  values  for 
FEV|A/C  (<  70%)  and  FEV,/FVC  (<  75%).--*  The  Brit- 
ish Thoracic  Society-''  offered  presence  of  both  a  reduced 
FEV,  (<  80%  of  predicted)  and  an  FEV,/VC  <  70%. 

The  difference  in  the  definitions  of  COPD  has  a  pro- 
found effect  on  estimates  of  the  prevalence  of  the  disease 
in  population-based  studies.  \'iegi  et  al  recently  applied 
the  ERS  and  ATS  definitions  of  air  flow  limitation  to  a 
population  in  northern  Italy.-"  The  prevalence  of  COPD 
ranged  from  11.0%  using  the  ERS  definition  to  40.4% 
using  the  ATS  criterion.  The  publication  of  the  GOLD 
initiative,  however,  promises  to  standardize  the  definition 
of  air  flow  limitation,  therebv'  promoting  more  precise 
estimates  of  disease  prevalence. 
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Epidt'iniolojiy 

In  the  last  several  years  we  have  ad\anced  our  under- 
standing of  the  prevalence  of  COPD  and  its  impact  on 
public  health.  Early  prevalence  data  derived  from  studies 
of  hospitalized  patients  with  severe  or  end-stage  disease.-^ 
Epidemiologic  studies  from  the  l%Os  through  the  early 
1980s  were  regional  and  used  different  definitions  of 
COPD.  Consequenth .  estimates  of  COPD  prevalence  en- 
compassed a  broad  range,  from  3%  to  over  20Vc  for  men 
and  from  6'~f  to  14%  for  women. -''^■'"  Incomplete  analyses 
of  confounding  conditions,  absence  of  age  adjustments, 
use  of  administrative  databases  with  incomplete  informa- 
tion capture,  and  revisions  to  the  International  Classifica- 
tion of  Disease  codes,  which  alter  disease  definitions,  fur- 
ther limited  those  early  studies.  Those  limitations  resulted 
in  underestimation  of  the  pre\alence  and  impact  of  what 
now  appears  to  be  an  under-diagnosed  condition.  Only 
B.S'Jf  of  randomly  selected  patient  records  from  the  1992 
Medicaid  database  pros  ided  sufficient  information  to  es- 
tablish a  diagnosis  of  COPD.  despite  contemporary  pop- 
ulation-based studies  suggesting  that  the  prevalence  is  at 
least  10%."  Considering  the  impact  of  COPD  on  global 
health,  the  National  Heart.  Lung,  and  Blood  Institute  stated. 
■"It  is  .  .  .  essential  that  strategies  are  impleitiented  on  a 
global  scale  to  assess  the  prevalence  of  COPD.  .  .  .  "" 

We  are  now  seeing  more  advanced  strategies  to  estimate 
the  prevalence  of  COPD.  The  third  National  Health  and 
Nutrition  Examination  Survey  (NHANES  III)  is  a  popu- 
lation-based study  of  16.084  smokers  and  nonsmokers. 
The  study  defined  obstructive  lung  disease  as  FEV/FVC 
<  70%.'-  It  examined  the  study  population  for  the  prev- 
alence of  chronic  bronchitis,  asthma,  and  emphysema,  and 
found  an  overall  presalence  that  ranged  from  10%  to  18%. 
with  a  higher  prevalence  in  whites  than  in  blacks. 

The  NHANES  III  study  showed  that  air  flow  obstruc- 
tion— regardless  of  smoking  history — is  common  in  the 
general  population  of  the  United  States  and  that  air  flow 
limitation  is  associated  with  impaired  health  and  func- 
tional status."  Also,  undiagnosed  air  flow  obstruction  was 
more  common  than  doctor-diagnosed  COPD  and  asthma 
combined.^'  After  excluding  patients  who  carried  a  phy- 
sician diagnosis  of  air  tlov\  limitation.  12%  of  the  general 
population  had  measurable  air  flow  obstruction. 

Most  of  the  undiagnosed  cases  of  air  flow  limitation  in 
the  NHANES  111  study  were  found  in  younger  patients 
who  had  mild  disease.''  That  observation  supports  the 
belief  that  health  interventions,  such  as  health  care  screen- 
ing, in  younger  patients  offer  the  greatest  potential  benefit 
for  preventing  obstructive  lung  disease. 

The  IBERPOC  (Estudio  Epidemiololico  de  la  EPOC  en 
Espafia)  Project  provides  us  with  greater  precision  in  es- 
timating the  incidence  of  air  flow  limitation  in  a  general 
population  relative  to  smoking  history.'^  The  IBERPOC 


Normal 


Fig 
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Lung  Volume  (L) 

3.  Flow-volume  loops  and  curves  from  a  patient  with  severe 


chronic  obstructive  pulmonary  disease  (COPD)  and  from  a  normal 
person.  The  COPD  patient  approaches  maximum  air  flow  during 
tidal  breathing. 


population-based  study  included  4.033  persons  40-69 
years  of  age.  identified  randomly.  The  prevalence  of  COPD 
was  9. 1  %.  with  a  prevalence  of  26%  in  current  smokers 
and  24%  in  ex-smokers.  Similar  to  the  NHANES  III  study, 
only  22%  of  patients  found  to  have  air  flow  limitation 
carried  diagnoses  of  COPD.  That  under-diagnosis  of  the 
disease  occurred  despite  the  presence  of  respiratory  symp- 
toms in  48%  of  patients  who  had  air  flow  limitation. 

It  has  traditionally  been  stated  that  only  10-15%  of 
smokers  develop  COPD.''^"'  The  results  of  the  NHANES 
III  study  and  the  IBERPOC  Project,  however,  suggest  that 
the  observed  occurrence  rate  would  be  higher  were  data 
analyzed  across  older  age  ranges.  A  recent  study  using  a 
model  based  on  smoking  rates  found  that  the  prevalence  of 
COPD  increased  from  10%  to  43%  among  current  smok- 
ers as  the  age  range  increased.'-'  A  study  in  Poland,  which 
used  spirometric  screening  of  at-risk  patients  who  were 
>  39  years  old  with  a  smoking  history  >  10  years,  found 
evidence  of  air  flow  limitation  in  3 1  %. '^^ 

These  sobering  statistics  support  the  contention  that 
COPD  is  under-diagnosed  and  that  we  need  better  classi- 
fication methods  to  identify  persons  at  risk  for  COPD  and 
to  develop  and  disseminate  public  health  strategies  to  re- 
duce the  burden  of  this  disease. 

Pathogenesis 

Dyspnea  represents  the  most  fundamenialK  important 
and  disabling  feature  of  COPD  and  occurs  as  a  conse- 
quence of  air  flow  limitation.  The  maximum  pulmonary 
\entilation  that  a  person  can  achieve  is  limited  by  the 
maximum  flow  rate  that  can  be  generated."'  Healthy  indi- 
viduals do  not  reach  their  limits  of  expiratory  air  flow  even 
with  strenuous  exercise.  In  contrast,  as  shown  by  Figure  3, 
patients  w  ith  severe  COPD  may  exhibit  air  flow  limitation 
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Fig.  4.  Evidence  for  the  inflammatoi^  nature  of  chronic  obstructive 
pulmonary  disease.  Inhaled  proinflammatory  smoke  and  other  ir- 
ritants activate  alveolar  macrophages,  CD8  t  lymphocytes,  and 
possibly  eosinophils,  epithelial  cells,  and  alveolar  cells.  Activated 
cells  release  proteases  and  neutrophil  chemotactic  factors  (leuko- 
triene  B4  [LTB4]  and  interleukin  8  [IL-8])  that  recruit  phagocytes  to 
the  airway.  Epithelial  cells  are  subject  to  apoptosis  as  a  direct 
result  of  inhaled  toxins.  Tumor  necrosis  factor  alpha  (TNF-a)  and 
transforming  growth  factor  beta  (TGF-|j)  concentrations  increase 
in  the  airways. 


even  at  resting  tidal  ventilation.^"  These  patients  have  no 
ventilatory  reserve  and  breathe  aUtng  their  ma.xiiiial  expi- 
ratory flow  curve.  With  increased  workloads,  patients  with 
severe  air  flow  linnlation  experience  dynamic  hyperinfla- 
tion, with  an  attendant  increase  in  inspiratory  work.^"-*' 
Dynamic  hyperinflation  iinpairs  inspiratory  muscle  func- 
tion, produces  adverse  efl'ects  on  hemodynamics,  and  wors- 
ens dyspnea. "'-■■'-' 

Although  air  flow  limitation  is  well  established  as  the 
primary  cause  ot  COPD  symptoms,  the  structural  source 
of  air  flow  obstruction  remains  incompletely  defined.  We 
know  that  abnormalities  in  airway  structure,  such  as  goblet 
ceil  metaplasia,  inflammation,  smooth-muscle  hypertro- 
phy, and  fibrosis,  narrow  airway  caliber  and  reduce  air 
flow.  Destruction  of  aUeolar  walls  diminishes  the  attach- 
ments of  alveoli  and  reduces  lung  clastic  recoil,  which  de- 
creases exjiiratory  driving  pressure  and  produces  small  air- 
ways collapse  during  forced  exhalation.-*^  But  the  degree  of 
air  flow  limitation  observed  in  COPD  is  not  entirely  ex- 
plained by  those  abnormalities.  Many  cxpeils  suspect  that 
other  factois.  such  as  peribioiichiolar  inflammation  or  fibro- 
sis of  small  airways,  contribute  to  air  How  limitation. -"^ 

A  wealth  of  data  supports  the  concept  that  ongoing  air- 
way and  |iarcnchymal  inflammation  in  response  to  inhaled 
particulates  is  the  primary  cause  of  lung  destruction  in 
COPD  (Fig.  4)."'  Intlannnalory  cytokines  such  as  inter- 
leukin 8  (IL-8).  leukotricne  B4.  other  neutrophil  chemo- 


taxins,  and  tinnor  necrosis  factor  o;  (TNF-a)  are  higher  in 
induced  sputum  from  COPD  patients. ^^'**  There  are  also 
more  inflammatory  cells  in  sputum  from  COPD  patients, 
and  the  number  of  inflammatory  cells  correlates  with  the 
severity  of  air  flow  limitation.'^  ''"  A  profound  observa- 
tion about  COPD  is  that  patients  with  end-stage  disease, 
even  years  after  they  discontinue  smoking,  have  ongoing 
intense  airway  inflammation.'''  ^' 

The  traditional  theory  regarding  the  generation  of  em- 
physema is  that  there  is  an  abnormal  balance  between 
proteases  and  antiproteases  in  the  lungs  of  patients  who 
develop  smoking-related  COPD.''*""'  That  theory  proposes 
that  neutrophils  accumulate  in  the  lungs  in  response  to 
inhaled  particulates  and  become  activated  and  produce  elas- 
tase.  Excess  elastase  overwhelms  resident  antiprotease  re- 
serves, causing  lung  destruction.'^''  The  neutrophil-driven. 
protease-antiprotease  theory  of  the  disease  gains  support 
from  the  occunence  of  emphysema  in  patients  with  a^- 
antiprotease  deficiency. 

Recent  obser\'ations.  however,  have  expanded  our  un- 
derstanding of  other  cellular  contributors  to  hnig  inflam- 
mation. "Knockout"  mice  deficient  in  macrophage  elastase 
do  not  develop  emphysema  when  exposed  to  cigarette 
smoke.  In  contrast,  mice  deficient  in  neutrophil  protease 
develop  emphysema  when  exposed  to  similar  condi- 
tions.5S-5'^ 

Morphologic  studies  further  support  a  role  for  macro- 
phages. Airway  mucosal  biopsies  and  surgical  specimens 
from  COPD  patients  have  more  macrophages  and  a  pau- 
city of  neutrophils,  even  though  there  are  more  neutrophils 
in  bronchoalveolar  lavage  (BAL)  fluid  from  those  pa- 
tients.-***""'"'"' Macrophage  numbers  are  also  se\eral-fold 
higher  in  BAL  fluid  obtained  from  COPD  patients.-*'' 

Macrophages,  therefore,  appear  to  play  an  important 
role — perhaps  more  important  than  neutrophils — in  caus- 
ing tissue  destruction  in  the  lungs  of  patients  who  smoke. 
The  macrophage  is  replete  in  its  capacity  to  produce  cy- 
totoxic tissue  changes  by  the  release  of  proteases  and  ox- 
idants."'-''-*^ The  macrophage  can  drive  the  inflammatory 
response  by  releasing  chemotactic  factors,  such  as  IL-8, 
that  recruit  neutrophils  to  inflammatory  zones. ^'-^  Neutro- 
phils may  rapidly  transit  fiom  the  \ascular  space  into  the 
airways,  which  explains  the  paucity  of  those  cells  in  tissue 
but  their  increased  ninnbcrs  in  aheoli.''-*'''^ 

Emphysematous  lungs  also  contain  increased  numbers 
of  lymphocytes  in  tissue  aromul  peiipheral  and  central 
airways,  and  the  quantity  of  1\  iiiphoc\tes  conclates  with 
the  severity  of  emphysema.""-" '■'•''  The  majority  of  lym- 
phocytes are  CD8-I^  T  cells,  as  compared  to  CD4+  T  cells, 
which  is  the  inverse  lelationship  of  that  in  the  lungs  of 
asthmatic  patients."""'  Cytotoxic  T cells  may  actively  dam- 
age the  lung,  as  suggested  by  the  occurrence  of  accelerated 
lung  injury  with  physiologic  features  of  COPD  in  individ- 
uals seropositive  for  human  immunodeficiency  virus,  which 
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appears  to  be  mediated  by  T  cells."^""  Cytotoxic  T  cells 
have  the  capacity  to  cause  apoptosis  and  destruction  of 
alveolar  wall  epithelial  cells  through  their  release  ofTNF-a 
and  perforins.^" 

Other  cells  with  the  potential  to  damage  lung  tissue 
include  alveolar  cells,  epithelial  cells,  and  eosinophils.  Lung 
specimens  taken  during  lung  volume  reduction  surgery  on 
patients  with  severe  emphysema  contain  alveolar  cells  that 
express  matrix  metalloproteinases  (MMP-1)  capable  of 
damaging  lung  tissue.^'  Also,  epithelial  cells  exposed  to 
particulates  release  intlammatory  mediators  such  as  lL-8 
and  chemokines  that  can  recruit  leukocytes.'--''  Eosino- 
phils plav  an  important  role  in  promoting  tissue  inflam- 
mation in  asthma,  but  the  evidence  that  they  contribute  to 
COPD  is  limited.  Eosinophils  are  not  increased  in  the 
sputum  of  COPD  patients,  but  expectorated  sputum  con- 
tains increased  concentrations  of  eosinophil  calit)nic  pro- 
teins and  eosinophilic  peroxidase.'" 

These  observations  indicate  that  we  should  revise  our 
traditional  theories  of  the  primacy  of  the  neutrophil  in 
causing  COPD  and  consider  the  importance  of  macro- 
phages, lymphocytes,  and  possibly  other  cell  types.  The 
primary  importance  of  elastase  is  also  being  reconsidered. 
Macrophages  produce  an  array  of  proteases,  including  ge- 
latinase  B  (MMP-9),  macrophage  metalloelastase  (MMP- 
12),  collagenase  (MMP-1),  and  cathepsins  S  and  L.""'""^ 
Each  of  those  proteases,  in  addition  to  neutrophil  elas- 
tase," has  the  capacity  to  damage  lung  tissue.  Their  po- 
tential role  is  suggested  by  the  increased  levels  of  gelati- 
nase  B  (MMP-9)  in  BAL  fluid  from  patients  with 
emphysema.'**  The  relative  importance  of  the  various  elas- 
tases  may  differ  depending  on  the  stage  and  severity  of 
COPD."  Although,  neutrophil  elastase  remains  the  likely 
mechanism  in  patients  with  a, -antitrypsin  deficiency,  it 
may  not  be  the  most  important  protease  in  COPD  that 
affects  patients  who  smoke. 

Evidence  for  a  pathogenetic  role  of  TNF-a  is  especially 
strong,  because  it  is  elevated  in  the  airways  of  smokers 
only  in  the  presence  of  COPD,  which  is  in  contrast  to  the 
elevated  neutrophils  and  IL-8  found  in  airways  of  smokers 
with  or  without  COPD."**  Also,  inhaled  TNF-a  promotes 
in  humans  an  influx  of  neutrophils  into  airways'''  and  en- 
hances extracellular  elastolytic  activity  by  adherent  neu- 
trophils.'*" 

As  stated  at  the  onset,  the  locus  of  airway  obstruction  in 
COPD  is  not  entirely  understood,  with  suspicion  arising 
that  intlammatory  changes  in  small  airways  may  play  a 
role.  A  recent  study  that  used  an  ultra-thin  bronchofiber- 
scope  found  that  epithelial  cells  harvested  from  small  air- 
ways had  a  higher  expression  of  transforming  growth  fac- 
tor /3  (TGF-/3)  than  did  controls.-"^  That  flnding  suggests 
that  small  airway  epithelial  cells  might  contribute  to  ob- 
structive chances  found  in  COPD. 


Other  factors  potentially  t)perative  in  generating  inflam- 
matory lung  destruction  include  increased  oxidant 
stress,'*''*-  as  shown  by  the  presence  of  increased  concen- 
trations of  hydrogen  peroxide  in  patients'  exhaled  breath 
condensates  during  COPD  exacerbations.**' 

Even  though  the  development  of  COPD  clearly  depends 
on  an  intlammatory  response  to  inhaled  particulates,  non- 
inflammatory mechanisms  of  lung  injury  may  also  occur. 
Cigarette  smoke  produces  apoptosis  of  microvascular  cells 
and  macrophages  before  the  onset  of  tissue  inflammation 
and  damage  to  parenchymal  extracellular  matrix. '*-*'*5  Ap- 
optosis in  epithelial  and  endothelial  cells  may  occur  from 
a  loss  of  signaling  to  cell  receptors,  induced  by  inhaled 
cigarette  smoke.'** 

The  presence  of  damaged  airways  in  COPD  produces  a 
bronchial  milieu  conducive  to  colonization  by  bacterial 
pathogens.  It  appears  that  airway  bacteria  may  contribute 
to  the  progression  of  COPD  in  a  "vicious  circle""  of  in- 
flammation.'*''*'* Evidence  of  the  role  of  bacterial  infec- 
tions in  the  pathogenesis  of  COPD  derives  from  observa- 
tions of  nonsmokers  with  reduced  FEV,  values  and  who 
experienced  frequent  lower  respiratory  tract  infections  in 
childhood.'*'^-"-  The  mechanisms  by  which  chronic  infec- 
tion might  cause  COPD  are  unclear  but  may  relate  to 
ongoing  inflammation,  with  damage  to  the  airway  epithe- 
lial cells  and  impairment  of  mucociliary  clearance,  which 
promote  further  persistence  of  airway  infection."*^ 

Viral  infections  may  also  contribute  to  lung  damage  by 
priming  airway  inflammation.  Epithelial  cells  that  latently 
express  adenoviral  protein  El  A  have  an  enhanced  capacity 
for  the  transcription  of  lL-8  and  intercellular  adhesion  mol- 
ecule-1  (ICAM-1),  which  amplify  the  inflammatory  re- 
sponse to  cigarette  smoke,  allergens,  and  endotoxins.'^'-''* 
Recent  attention  has  focused  on  hepatitis  C  virus  as  a  viral 
candidate  for  the  generation  of  chronic  lung  injury,  in 
consideration  of  its  putative  role  in  the  production  of  other 
chronic  conditions,  such  as  cardiomyopathy"^  and  glomer- 
ular disease.'*  BAL  fluid  from  patients  with  chronic  hep- 
atitis C  virus  infection  shows  increased  numbers  of  lym- 
phocytes, suggesting  that  hepatitis  C  virus  infection 
promotes  a  lymphocytic  alveolitis,  which  might  progress 
to  chronic  lung  disease." 

Natural  History 

COPD  patients  experience  a  long  preclinical  course, 
followed  by  a  slow  progression  of  measurable  deteriora- 
tion in  air  flow,  punctuated  by  acute  exacerbations  of  air- 
way disease  (Fig.  5).  Air  flow  obstruction  progresses  uni- 
formly in  most  patients,  although  some  experience 
relatively  steep  declines,  with  loss  of  lung  function  occur- 
ring in  discrete  stages  (see  Fig.  5).  As  shown  by  the  Na- 
tional Heart,  Lung,  and  Blood  Institute  Lung  Health  Study, 
smoking  cessation  is  the  only  inier\cniion  that  can  slow 
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Fig.  5.  Natural  histoid  of  chronic  obstructive  pulmonary  disease 
(COPD)  as  measured  by  forced  expiratory  volume  in  the  first  sec- 
ond (FEV,)  as  a  percentage  of  the  baseline  value  at  age  25.  Normal 
nonsmoking  individuals  (A)  have  a  progressive  loss  of  FEV,  but 
never  become  symptomatic  with  airway  obstruction.  Patients  with 
COPD  who  quit  smoking  (B)  experience  an  FEV,  decline  that  par- 
allels a  nonsmoking,  age-matched  person.  Patients  with  progres- 
sive COPD  (C)  can  develop  a  loss  of  FEV,  that  may  eventually 
produce  symptoms,  disability,  and  death.  Some  COPD  patients 
(D)  have  steep  declines  in  lung  function  dunng  discrete  clinical 
episodes. 


the  progression  of  airway  obstruction  experienced  with 
COPD.ss 

Predicting  the  decline  of  lung  function  in  individual 
patients  is  difficult  because  of  the  \ariable  course  of  the 
disease  and  the  lack  of  studies  that  examine  indi\idual 
predictors.  Population  studies  indicate  that  hea\y  current 
and  lifetime  smokers  experience  a  more  rapid  decline  than 
average  smokers.'**  Recent  studies  identify  increased  air- 
way responsiveness  to  inhaled  methacholine  as  a  predictor 
of  accelerated  decline  in  lung  function.'"'  Chronic  mucus 
hypersecretion  can  affect  the  natural  history  of  COPD. 
being  associated  with  a  more  rapid  decline  in  FEV,  and 
higher  risk  of  hospitalization.'""'""  Other  predictors  of  a 
poor  clinical  course  include  low  functional  status.'"-  poly- 
morphism in  the  TNF-a  gene  promoter  region.'"'  and  el- 
evated levels  of  fibrinogen.'"^ 

Otherwise,  little  is  known  regarding  predictors  of  lung 
function  decline  in  individual  patients.  Moreover,  little  is 
known  regarding  iither  aspects  of  the  natural  history  of 
COPD  in  general  populations  of  patients  since  the  modern 
era  of  treatment.  Previous  studies  followed  patients  with 
severe  COPD  and  limited  the  observations  to  measures  of 
lung  function.'"'"'^""'  Studies  have  not  comprehensively 
examined  the  impact  of  COPD  on  health-related  quality  of 
life,  comorbid  conditions,  or  predictors  of  mortality.  We 
are  learning,  however,  that  low  body  mass  index  is  a  marker 
of  functional  capacity,  health  status,  and  premature  death, 
indeiiendent  of  the  severity  of  air  flow  limitation.'"'''"'* 
Weight  loss  reflects  loss  of  skeletal  muscle'""  and  devel- 
ops as  a  consequence  of  various  factors,  such  as  increased 
energy  requiiemenis  in  excess  of  dietar>  intake,  disuse 
atrophy,  malnutrition,  low  lc\cls  of  anabolic  steroids,  and 


myopathy  from  corticosteroid  use.""  A  combination  of 
oral  nutritional  supplements  and  exercise  in  addition  to 
anabolic  stimulus  are  under  in\estigalion  to  determine  their 
role  in  reversing  weight  and  strength  loss."" 

Acute  exacerbations  play  a  major  role  in  the  morbidity 
and  mortality  of  patients  with  moderate  to  severe  COPD." ' 
Patients  who  present  with  ad\ anced  disease  requiring  hos- 
pitalization for  acute  exacerbations  have  a  limited  long- 
term  prognosis,  with  more  than  30'/  d_\ing  within  1  year 
of  hospital  discharge.-'  Patients  older  than  65  years  ad- 
mitted to  an  intensive  care  unit  (ICL')  have  a  1-year  mor- 
tality of  609c.  regardless  of  the  need  for  invasive  or  non- 
invasive mechanical  ventilation."-  Lower  respiratory  tract 
infections  are  the  most  common  cause  of  death.'" 

The  presence  of  COPD  alst)  increases  the  risk  of  lung 
cancer  over  and  above  the  risk  related  to  smoking."'* 

Etiologic  Factors 

Cigarette  smoking  remains  the  most  important  determi- 
nant of  the  development  and  accelerated  progression  of 
COPD.  being  found  in  85-907f  of  COPD  patients."' 
Greater  e\idence  now  exists,  however,  that  COPD  can 
occur  from  certain  occupational  inhalational  exposures  and 
from  particulate  air  pollution."-' 

Recent  studies  have  identified  other  contributor)  fac- 
tors. Inadequate  treatment  of  chronic  asthma  can  lead  to 
irreversible  air  flow  obstruction  that  is  a  part  of  the  spec- 
trum of  COPD.'""^  The  Copenhagen  City  Heart  Study"" 
followed  men  and  women  older  than  20  years  and  found 
that  socioeconomic  status,  based  on  income  and  education, 
was  associated  with  decreased  lung  function,  independent 
of  smoking  hi.story."*  The  association  of  socioeconomic 
index  with  lung  function  is  unclear  but  may  relate  to  child- 
hood infections,  inhalation  exposures  in  the  environment, 
occupational  exposures,  or  poor  housing. 

Other  factors  include  differences  in  genetic  susceptibil- 
ity to  the  cytotoxic  effects  of  inhaled  particulates."^'"* 
Familial  aggregations  of  severe  early-onset  COPD""  and 
differing  pre\  alence  of  COPD  among  ethnic  groups'-"  sup- 
port a  role  for  genetic  susceptibility. 

Diagnosis 

COPD  develops  in  an  insidious  manner,  with  most  pa- 
tients experiencing,  at  the  onset  of  clinical  disease,  mild  or 
nonspecific  symptoms  to  which  they  attach  little  impor- 
tance."'*'-''-- Most  patients  are  diagnosed  when  they 
present  with  acute  exacerbations  of  airway  disease. 

Even  when  early  symptoms  are  recognized,  their  non- 
specific nature  often  fails  to  suggest  to  physicians  a  diag- 
nosis of  COPD.i-'-'^-*  Although  most  COPD  patients  have 
increased  ct)ugh  and  sputum  production,  the  converse  is 
not  true.  The  presence  of  respiratory  symptoms  requires 
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confirmation  of  air  How  liniilalion  to  establish  llic  pres- 
ence of  COPD.  Because  COPD  is  defined  in  physiologic 
terms,  pulmonarv  timctioii  testing  is  ret|iiircJ  to  diagnose 
the  disease. 

UnfortLinatelN.  pulmonar>  fimctit)n  testing  is  imdci-iiti- 
hzed  in  e\'aluating  patients  with  nonspecific  respirator\ 
conditions.  A  study  of  patients  in  a  university  ambulators 
health  care  system  and  a  health  maintenance  organization 
found  under-utilization  of  spirometry  for  patients  with  re- 
spiratory symptoms  compatible  with  COPD.'-^  Only  42% 
of  the  university  patients  and  33%  of  the  HMO  patients 
underwent  spirometry,  as  compared  with  64%  and  50'7( 
who  underwent  electrocardiography.  In  the  NHANES  III 
study  over  80%  of  subjects  with  respiratory  symptoms  had 
visited  a  physician  during  the  previous  12  months  but  did 
not  undergo  spirometry.'-  The  under-diagnosis  of  COPD 
appears  to  affect  women  more  than  men.'-'' 

Because  of  the  importance  of  detecting  early  disease, 
incorporation  of  spirometry  into  routine  health  care  screen- 
ing, regardless  of  smoking  history,  has  been  suggested.  In 
Holland,  the  recently  completed  Detection.  Interaction,  and 
Monitoring  of  COPD  and  Asthma  Project  screened  a  ran- 
domly sampled  population  of  people  25-70  years  of  age 
for  air  flow  limitation  defined  by  FEV,  criteria,  symp- 
toms, or  bronchodilator  reversibility.'-^  The  investigators 
determined  that  52%  of  screened  persons  had  possible 
airway  disease,  which  included  patients  with  possible 
asthma  in  addition  to  COPD.  The  investigators  followed 
their  sample  tt)  detect  individuals  who  suffered  rapid  de- 
cline in  lung  function.  The  cost  of  detecting  such  patients 
was  S500-S1000  per  person,  which  compares  favorably 
with  other  health  care  screening  interventions. 

The  GOLD  consensus  experts  doubted  that  spirometric 
screening  is  sufficiently  sensitive  and  cost-effective  to  rec- 
ommend for  general  health  care  screening,  and  they  pro- 
posed spirometry  for  patients  \\  ith  the  onset  of  respiratory 
symptoms  compatible  with  COPD."'  Limiting  screening  to 
current  smokers  with  respiratory  symptoms,  however,  will 
overlook  a  majority  of  the  population  with  air  flow  ob- 
struction and  miss  opportunities  to  lessen  morbidity  and 
moilality.'*  The  National  Lung  Health  Education  Program 
is  recruiting  primary  care  physicians  in  the  diagnosis  of 
COPD  by  promoting  the  widespread  use  of  simple  spi- 
rometry to  detect  air  flow  limitation.'-*'-'  They  recom- 
mend spirometry  for  patients  older  than  45  years  and  with 
a  smoking  history  and  for  any  person  with  respiratory 
symptoms.' '"  The  program's  public  message  is  "Test  Your 
Lungs.  Know  Your  Numbers."'-** 

Pulmonary  function  testing  also  serves  to  stage  the  se- 
verity of  COPD  and  characterize  airway  reactivity."*  The 
ATS  and  ERS  staging  systems  both  use  FEV,.  The  British 
Thoracic  Society  system  also  uses  clinical  features  of  cough, 
sputum,  dyspnea,  and  lung  sounds.  Spirometry  assists  in 
educating  patients  about  their  disease.  Although  many  prac- 


titioners remain  reluctant  to  use  spirometry,  it  has  the  added 
benefit  of  identifying  patients  at  highest  risk  of  overall 
mortality  and  death  from  ischemic  heart  disease  and 
stroke.'"  The  higher  risk  of  cardiac  disease  associated 
v\  ith  COPD  may  be  related  to  the  increased  serum  flbrin- 
ogen  levels  of  COPD,"""-  which  are  predictors  of  in- 
creased cardiovascular  risk. 

Patient  Monitoring 

Despite  the  importance  of  s|iii\>metry  for  establishing 
the  presence  of  disease,  spirometry  findings  do  not  cone- 
late  well  with  the  severity  of  respiratory  symptoms  or 
patients"  overall  health  status. 

Other  measures  are  increasingly  being  used  to  monitor 
the  clinical  course  of  COPD  patients.  Because  spirometric 
response  to  bronchodilators  may  underestimate  broncho- 
dilator benefit,  measures  of  health-related  quality  of  life 
and  functional  capacity  are  increasingly  being  used  to  de- 
termine bronchodilator  response,  in  lieu  of  physiologic 
measures. '■''■'• '^■' 

Health-related  quality  of  life  refers  to  the  physical,  psy- 
chological, income,  freedom,  and  social  domains  of  health 
that  are  unique  to  each  person."^  '"'  Patients  find  disease- 
specific  health-related  quality  of  life  measurements  more 
relevant  to  their  medical  problems  than  physiologic  mea- 
surements. Health-related  quality  of  life  measurements  are 
also  more  responsive  and  have  a  greater  potential  to  detect 
important  and  meaningful  change  from  treatment  interven- 
tions.'" Studies  of  medical  therapies  for  COPD  are  in- 
creasingly including  health-related  quality  of  life  measures 
to  determine  outcomes."'* 

Additional  measurements  used  to  monitor  the  course  of 
COPD  patients  include  the  number  of  airway  exacerba- 
tions and  hospitalizations,  relief  of  symptoms,  inhibition 
of  long-term  lung  function  decline,  increase  in  performance 
status,  and  increase  in  life  expectancy. 

Pharmacologic  Therapy  of  Stable  Disease 

The  treatment  of  COPD  is  symptomatic,  because  no 
intervention  has  been  found  to  alter  the  progression  of  air 
flow  limitation.  Some  interventions,  such  as  vaccination 
for  influenza  and  pneumocococcal  pneumonia,  and  con- 
tinuous oxygen  therapy  for  hypoxic  patients,  have  been 
shown  to  improve  life  expectancy. 

Bronchodilator  drugs  represent  the  cornerstone  of  COPD 
therapy.  Although  one  third  of  patients  have  no  measur- 
able spirometric  response  to  the  inhalation  of  bronchodi- 
lators. bronchodilator  therap>  still  pro\  ides  many  patients 
with  symptomatic  relief  from  fixed  airway  obstruction  and 
improved  functional  capacity."*'"'  '■^" 

Shoil-acting  jS-agonisl  bronchodihitois  ha\e  served  as 
traditional  therapy  because  they  decrease  severity  of  cough- 
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ing  and  reduce  breathlessness  by  improving  lung  emptying 
through  bronchodilation.  Short-acting  drugs  also  decrease 
histamine  release,  decrease  airway  hyperresponsiveness, 
improve  diaphragmatic  contraction,  inhibit  inflammatory 
response,  and  enhance  ciliary  function.'-"  '-•- 

The  advent  of  long-acting  j3  agonists  and  anticholin- 
ergic agents,  however,  has  relegated  short-acting  /3  ago- 
nists to  rescue  therapy.  Recent  research  indicates  that  reg- 
ular use  of  short-acting  agents  results  in  twice  as  much 
drug  use,  without  any  physiologic  or  clinical  benefit,  as  on 
an  as-needed  basis. '■*' 

Long-acting  /3  agonists  such  as  salmeterol  have  sup- 
planted short-acting  drugs  for  long-term  maintenance  ther- 
apy. Salmeterol  not  only  improves  lung  emptying  and  se- 
verity of  coughing  but  also  improves  health  status  and 
prolongs  intervals  between  exacerbations. ■''-'■'■'-'  Salmet- 
erol can  produce  bronchodilation  even  for  patients  who  are 
unresponsive  to  albuterol.  Salmeterol  also  has  anti-intlam- 
matory  properties  in  decreasing  adhesion  of  bacteria  to 
airway  epithelial  cells.'-*' 

Salmeterol  owes  its  long  duration  of  action  to  an  inter- 
esting property  of  binding  to  the  active  site  and  producing 
repeated  receptor  stimulation.  Because  of  its  lipophilic 
properties,  it  diffuses  to  reach  the  jS^  adrenoreceptor  through 
the  cell  membrane.'-*^  The  drug's  side  chain  binds  to  a 
discrete  hydrophobic  domain  within  the  exosite  of  the  re- 
ceptor, which  prevents  dissociation  of  the  drug.  The  sali- 
genin  head  of  the  molecule  is  free  to  engage  and  disengage 
with  the  active  receptor  site  in  a  hinge-like  manner.'-*^ 

Formoterol  is  another  long-acting  j3  agonist.  It  is  deliv- 
ered twice  a  day  and  has  a  faster  onset  of  action  than 
salmeterol,'-**'-"  but  the  mechanisms  of  its  prolonged  ac- 
tion are  unknown.""  Although  it  appears  to  be  as  effective 
and  safe  as  salmeterol  when  prescribed  long-term  for  asthma 
patients,'"^'  no  long-term  safety  or  efficacy  data  are  avail- 
able for  formoterol  in  COPD.  When  administered  in  its 
inhaled,  dry  powder  form  it  has  been  found  to  have  a 
greater  effect  than  ipratropium  in  improving  symptoms 
and  quality  of  life  during  3  months  of  therapy.''^-  Salme- 
terol and  formoterol  have  similar  bronchodilator  effects 
for  patients  with  a  range  of  COPD  severity,'-'^  although  1 
study  found  greater  efficacy  with  salmeterol  for  patients 
with  severe  disease  airway  obstruction.''^'  Another  recent 
study  found  that  combination  therapy  with  formoterol  and 
ipratropium  is  more  effective  than  a  combination  of  sal- 
butamol  and  ipratropium,  with  regard  to  functional  and 
spirometric  measurements. ''-* 

The  bronchodilator  effects  of  both  salmeterol  and  for- 
moterol remain  stable  with  regular  use.  in  contrast  to  the 
diminished  efficacy  observed  with  long-term  use  of  short- 
acting  j3  agonists."'' 

Ipratropium  bromide  has  been  considered  first-line  ther- 
apy for  COPD  patients  and  provides  a  range  of  bene- 
fits 17.18.25.156  During  acute  episodes  of  breathlessness  it 


has  bronchodilation  properties  equal  to  /3  agonists."''  Ipra- 
tropium also  reduces  mucus  hypersecretion,  hyperinfla- 
tion, dyspnea,  and  episodes  of  nocturnal  oxygen  desatura- 
tion;  it  also  improves  sleep  quality  and  exercise 
tolerance.'''-*'"*  Ipratropium  has  been  shown  in  some'-*-*-"^ 
but  not  all"2  studies  to  improve  quality  of  life  and  de- 
crease the  frequency  of  acute  exacerbations  of  COPD.  In 
contrast  to  short-acting  /3  agonists,  ipratropium  produces 
sustained  effects  without  tachyphylaxis."''  Ipratropium 
provides  additive  effects  in  improving  FEV,  when  com- 
bined with  salmeterol  or  formoterol  for  COPD  pa- 
tients.'-'*'"'"'*'' Ipratropium  has  been  shown  to  be  safe  in 
elderly  COPD  patients."'-  Recent  studies  showing  greater 
efficacy  with  long-acting  /3  agonists'-'-*-"-"''  challenge  the 
first-line  position  of  ipratropium  in  treating  COPD. 

Although  not  approved  for  use  in  the  United  States, 
tiotropium  is  a  long-acting,  once-daily,  inhaled  anticholin- 
ergic drug.  The  onset  of  action  occurs  within  30  min  and 
effects  persist  over  24  hours. '*^'^'  Existing  studies  indicate 
that  tiotropium  improves  lung  function  to  a  greater  degree 
than  ipratropium,  with  a  similar  safety  profile."'^"* 

Although  published  guidelines  state  that  theophylline 
benefits  some  COPD  patients.'*'  its  narrow  therapeutic  in- 
dex and  weak  bronchodilator  effects  limit  its  use.  Added 
potential  benefits  include  enhanced  right  ventricular  func- 
tion, dyspnea  relief,  improved  mucociliary  clearance,  in- 
creased diaphragmatic  function,  and  increased  exercise  tol- 
erance.'*''"''* The  combination  of  theophylline  and 
salmeterol  has  greater  effects  than  either  drug  alone. "'''  We 
have  learned,  however,  to  reserve  aminophylline  for  per- 
sistently symptomatic  patients  already  treated  with  j3  ago- 
nists and  who  benefit  from  the  addition  of  aminophylline. 

Although  long-term  systemic  corticosteroid  drugs  have 
been  used  for  COPD  patients,  recent  data  do  not  support 
their  role.  Most  studies  have  not  shown  reduction  of  in- 
flammatory mediators,  neutrophil-mediated  inflammation, 
or  protease  activity  in  patients  treated  with  steroids.'™'^' 
although  a  recent  study  indicates  that  neutrophilic  inflam- 
mation in  sputum  from  patients  with  stable  COPD  may  be 
decreased  with  inhaled  corticosteroids.'^-  In  vitro,  corti- 
costeroids have  been  shown  to  prolong  rather  then  dimin- 
ish neutrophil  survival.'"'-' 

Long-term  use  of  systemic  corticosteroids  by  patients 
with  stable  COPD  causes  myopathy,  which  worsens  ven- 
tilatory and  functional  capacity  and  decreases  survival.'''-* 
At  present,  long-term  treatment  with  corticosteroids  is  not 
recommended  for  COPD  patients. '^'-'^^  Although  a  short 
course  of  systemic  corticosteroids  ma\  improve  spiromet- 
ric measures  of  air  flow  limitation,  this  improx  ement  has 
no  consistent  correlation  with  enhanced  functional  capac- 
ity, quality  of  life,  exercise  tolerance,  or  risk  of  exacerba- 
tion. Also  there  is  no  evidence  to  support  the  role  of  a  short 
course  of  oral  corticosteroid  to  predict  responsiveness  to 
inhaled  corticosteroids.''"*-''" 


594 


Respirator'!'  Care  •  Mai'  2002  Vol  47  No  5 


Exponential  Progri:,ss  on  Chronic  OBSTRUfTivF  Piumonarv  Disease 


As  systemic  corticosteroids  wane  in  tiieir  role  for  man- 
aging COPD,  intense  interest  has  focused  on  inhaled  cor- 
ticosteroids. The  intlammatory  nature  of  COPD  is  the  ra- 
tionale for  their  use.  An  anti-intlammatory  effect  of  inhaled 
corticosteroids  is  supported  by  observations  that  exhaled 
nitric  oxide  levels  are  decreased  in  patients  treated  with 
inhaled  beclomethasone.'-'*"  Also,  obser\ational.  popula- 
tion-based studies  indicate  that  elderly  COPD  patients  who 
receive  inhaled  corticosteroids  after  a  hospitalization  have 
24%  fewer  repeat  hospitalizations  for  COPFD  and  lower 
all-cause  mortality.'**' 

Since  1995,  5  prospective,  randomized  studies  have  ex- 
amined the  utility  of  inhaled  corticosteroids  in  patients 
with  various  severities  of  stable  COPD. '-'■"*'•"*--"*•'  In  ag- 
gregate, those  studies  show  that  inhaled  corticosteroids  do 
not  alter  the  natural  history  of  COPD  by  slowing  FEV, 
decline.  Howe\er,  the  ISOLDE  (Inhaled  Steroids  in  Ob- 
structive Lung  Disease)  study  found  that  inhaled  flutica- 
sone slows  the  rate  of  decline  in  disease-specific  measures 
of  health  status  and  reduces  the  risk  of  clinical  exacerba- 
tions in  subsets  of  patients.  "'*•"*'  The  Lung  Health  Study 
found  that  inhaled  triamcinolone  may  attenuate  airway  hy- 
perresponsiveness  and  reduce  clinical  symptoms  of  COPD, 
including  dyspnea  and  cough,  and  decrease  unscheduled 
physician  visits  and  hospitalizations.  "*- 

Those  studies  show  modest  benefit  from  inhaled  corti- 
costeroids for  COPD  patients.  That  benefit  is  further  sup- 
ported by  a  recent  study  that  found  that  elderly  patients 
with  severe  COPD  experienced  deterioration  in  ventilatory 
function  and  increased  exercise-induced  dyspnea  after  with- 
drawal of  inhaled  corticosteroid  therapy."*''  Consequently, 
the  GOLD  guideline  recommends  inhaled  corticosteroids 
for  symptomatic  COPD  patients  with  FEV,  <  50%  of 
predicted  and  repeated  exacerbations  that  require  treat- 
ment with  antibiotics  or  systemic  corticosteroids.'" 

Unfortunately,  the  dose-response  relationship  and  long- 
term  safety  of  inhaled  corticosteroids  are  not  known.  In- 
haled triamcinolone  (s  400  jig/d)  for  premenopausal 
women  causes  a  dose-related  decline  in  bone  density,  both 
at  the  total  hip  and  trochanter,  and  increased  bruising."*^ 

Advances  in  Surgical  Therapy 

During  the  last  20  years,  lung  transplantation  has  moved 
from  being  an  experimental  procedure  to  being  a  standard 
therapy.  It  offers  relief  of  disabling  symptoms  for  patients 
with  end-stage  COPD,  although  it  does  not  increase  life 
expectancy.'****  From  1985  to  1999.  nearly  10,000  single  or 
double  lung  transplantations  were  performed,  in  153  lung 
transplantation  programs. '  '*'^  Criteria  for  transplantation  are 
based  on  an  FEV,  <  25%  of  predicted  (without  revers- 
ibility), P;,co,  >  50  mm  Hg,  and  the  presence  of  secondary 
pulmonary  hypertension.'"^"  Lifetime  expenditures  for  lung 
transplantation    range    from    $110,000    to    well     over 
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Fig.  6.  Comparison  of  total  Sickness  Impact  Profile  score  (A)  and 
components  of  physical  (B)  and  psychological  (C)  scores  before 
(black  bars)  and  3  months  after  (clear  bars)  lung  volume  reduction 
surgery  (n  =  42).  (Adapted  from  Reference  210.) 


$200,000. '""•'"-  The  major  limitation  of  the  procedure  is 
the  lack  of  suitable  organ  donors.  Ten  to  15%  of  patients 
die  while  on  the  waiting  list,  which  is  typically  2  years 
long  until  a  transplantation  is  received.'''"* 

Lung  volume  reduction  surgery  (LVRS)  provides  pal- 
liative relief  for  selected  COPD  patients,  although,  like 
lung  transplantation,  a  survival  benefit  has  not  been  estab- 
lished. Several  ongoing  trials  are  examining  the  benefits  of 
LVRS  and  identifying  selection  criteria.'''-*  Patients  with 
severe  COPD  (FEV,  <  20%  of  predicted),  homogeneous 
emphysema,  or  a  very  low  diffusing  capacity  (<  20%  of 
predicted)  are  at  high  risk  of  death  from  the  procedure  and 
appear  unlikely  to  benefit."-'* 

Results  to  date  indicate  that  LVRS  improves  pulmonary 
mechanics,  functional  capacity,  weight  gain,  and  quality  of 
life.'''^"-"'  Quality  of  life  improvements  appear  related  to 
the  degree  that  surgery  reduces  hyperintlation  rather  than 
the  degree  of  improvement  in  FEV,  (Fig.  6).-'°  LVRS 
improves  lung  function  by  increasing  lung  elastic  recoil 
and  enhancing  respiratory  muscle  function  with  improved 
diaphragmatic  mechanics  and  iinproved  inspiratory  respi- 
ratory muscle  and  increased  neuromechanical  coupling, 
irrespective  of  changes  in  FEV,.-"^  -"''  FEV,  is  not  a  good 
marker  of  outcome  because  it  correlates  poorly  with  dys- 
pnea.'-''^  Patients  with  the  most  severe  baseline  emphy- 
sema experience  the  greatest  improvement  in  exercise  ca- 
pacity after  LVRS.-"  For  patient  selection,  computed 
tomography  morphometry  can  separate  lungs  into  com- 
partments of  severe,  mild-to-moderate,  and  normal,  thereby 
predicting  the  response  to  LVRS.-"  Other  predictors  of 
benefit  from  LVRS  include  more  severe  emphy.sema,  up- 
per lobe  predominance,  greater  heterogeneity,  and  a  vol- 
ume of  normal  attenuation  lung  (measured  by  computed 
tomography)  of  >  1  L.-'- 
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The  benefits  of  LVRS  deteriorate  over  time,  but  some 
patients  can  retain  benefit  for  2-5  years. ''"^--"'  The  total 
hospital  cost  of  LVRS  ranges  from  $11.7 1 2  to  $121,829. 
with  a  mean  cost  of  $30,976  (median  $19,771).-'-^ 

Most  patients  with  emphysema  are  poor  candidates  for 
either  lung  transplantation  or  LVRS.  Ideal  candidates  for 
LVRS  are  patients  with  hyperinflation,  heterogeneous  dis- 
tribution of  disease,  FEV,  of  >  20%  of  predicted,  and 
normal  Pco,"'"' 

Nocturnal  Noninvasive  Ventilation 

Patients  with  severe  COPD  have  mechanically  disad- 
vantaged and  chronically  fatigued  respiratory  muscles. 
Consequently  it  would  appear  likely  that  nocturnal  nonin- 
vasive positive  pressure  ventilation  (NPPV)  would  benefit 
those  patients  by  unloading  respiratory  muscles.  Unfortu- 
nately, recent  studies  do  not  support  a  role  for  nocturnal 
NPPV  in  stable  COPD  patients.  Although  one  study  found 
improved  quality  of  life  with  nocturnal  ventilation,-'''  end 
points  were  measured  at  only  3  months.  In  studies  with 
I -year  follow-up,  nocturnal  NPPV  did  not  alter  the  course 
of  the  disease  and  provided  only  marginal  benefit.-"'  The 
aggregated  studies  do  not  support  a  role  for  nocturnal  NPPV 
for  stable  patients  with  severe  COPD.-'^-"* 

Rehabilitation 

Pulmonary  rehabilitation  represents  one  of  the  earliest 
examples  of  a  disease  management  program  that  combines 
inpatient-to-outpatient  transitional  care  and  ambulatory 
care  directed  to  enhance  adaptation  to  disease  and  quality 
of  life.  Unfortunately,  pulmonary  rehabilitation  has  been 
under  assault  from  payer  organizations — most  notably 
Medicare — despite  recent  confirmation  of  program  effec- 
tiveness. 

The  primary  purpose  of  pulmonary  rehabilitation  is  to 
reduce  respiratory-related  symptoms,  improve  quality  of 
life,  and  promote  physical  and  emotional  participation  in 
activities  of  daily  living.-'''--"  Patient  and  family  educa- 
tion combined  with  breathing  and  exercise  training  are 
keystones  of  rehabilitation  programs.  Recent  studies  show 
that  patients  respond  to  enrollment  in  rehabilitation  with 
increased  exercise  tolerance  and  decreased  symptoms 
of  fatigue  and  dyspnea,--'  with  sustained  benefits  after 
program  completion.-----'  Quality  of  life  and  cognitive 
function  are  also  improved  for  patients  with  moderate-to- 
severe  COPD,  for  as  long  as  2  years  after  completion  of 
ambulatory  rehabilitation.-"---'*---''  Rehabilitation  also  de- 
crea.ses  the  amount  of  health  care  needed,  with  decreased 
unscheduled  physician  visits,  decreased  use  of  medica- 
tions, fewer  exacerbations,  and  shorter  hospital  stays  when 
hospitalized.-"---''  Repeat  consolidation  enrollments  at 


yearly  intervals  provide  similar  short-term  gains  but  do  not 
provide  additional  physiologic  or  functional  benefit.--* 

Pulnmnary  rehabilitation  can  also  pro\ide  end-of-life 
education  to  COPD  patients  who  have  progressive  disease 
that  can  result  in  respiratory  failure  and  an  unexpected 
need  for  life-supportive  interventions.--'---*^  This  educa- 
tion can  promote  advance  care  planning,  patient-physician 
discussions  about  end-of-life  care,  and  patient  confidence 
that  the  physician  understands  his  or  her  end-of-life  wish- 
es.-""' Such  education  is  well-accepted  by  patients  and  does 
not  provoke  troubling  anxieties.- ' '  Unfortunately,  most  pul- 
monary rehabilitation  programs  do  not  present  advance 
care  planning  to  their  enrolled  patients. -■''- 

Acute  Exacerbation.s  of 
Chronic  Obstructive  Pulmonary  Disease 

Acute  exacerbations  have  a  profound  effect  on  patients' 
quality  of  life.-"  Most  COPD  patients  have  2  or  3  exac- 
erbations per  year,  with  each  exacerbation  lasting  12 
days.-''*  Although  there  is  no  generally  accepted  definition 
of  an  acute  exacerbation,  most  definitions  contain  ele- 
ments of  worsening  dyspnea,  increased  sputum  purulence, 
and  increased  sputum  \olume.  Definitions  differ,  ho\\e\er. 
between  the  COPD  consensus  statements  of  professional 
societies. ''•"*  The  recent  evidence-based  report  from  the 
American  College  of  Chest  Physicians  ( ACCP)  and  Amer- 
ican College  of  Physicians/American  Society  of  Internal 
Medicine  (ACP-ASIM)  defines  an  acute  exacerbation  as 
the  occurrence  of  "some  combination  of  3  clinical  find- 
ings: worsening  of  dyspnea,  increase  in  sputum  piuulence, 
and  increase  in  sputum  volume."--'' 

The  severity  of  exacerbations  is  staged  by  the  "Win- 
nipeg  criteria."-"'  Type  I  (severe)  exacerbations  include 
all  3  of  the  following:  increased  dyspnea,  sputum  \olume, 
and  sputum  purulence.  Type  2  exacerbations  include  any  2 
of  those  3  conditions.  Type  3  (mild)  exacerbations  include 
any  1  of  those  3  conditions,  with  the  addition  of  an  upper 
respiratory  infection  within  the  past  5  days,  fever  with  no 
other  cause,  increased  wheezing  or  cough,  or  a  respirators 
rate  or  heart  rate  20%  above  baseline.-''' 

Acute  exacerbations  are  accompanied  by  signs  of 
increased  airway  inflammation.  Expectorated  sputum  con- 
tains higher  concentrations  of  neutrophils,  interleukin  (ID- 
(■),  and  lL-8  than  stable  patients.-' '  During  periods  of  sta- 
bility, patients  who  experience  frequent  exacerbations  ha\  e 
higher  levels  of  interleukin  6  in  sputum  than  do  stable 
patients  with  few  exacerbations. -''  It  is  becoming  increas- 
ingly apparent  that  COPD  patients  assume  an  allergic  pro- 
file of  airway  infiammation  during  acute  exacerbations. 
Bronchial  biopsies  from  patients  with  mild  COPD  show 
increased  infiltration  of  eosinophils  during  exacerba- 
tions.'*''"*-'^-'''  This  influx  of  eosinophils  may  result  from 
the  upregulation  of  RANTES  (regulated  upon  activation. 


596 


Respiratory  Care  •  Ma^-  2002  Voi  47  No  5 


Exponential  Progress  on  Chronic  Obstrittivf  Pui  monar^'  Disease 


normal  T  cell  expressed  and  secreted)  in  the  epithelium 
and  suhepiihelium  that  has  been  ohser\ed  during  acute 
exacerbations.--"' 

Common  etiologies  of  acute  exacerbation  include  air- 
way infection.-^'  -""-  particulate  air  pollution.""  and  envi- 
ronmental temperature  changes. -■'•'  The  etiology  is  not  iden- 
tified in  one  third  of  acute  exacerbations.-'^  The  etiologic 
role  of  those  factiirs  has  onl\  recentl)  been  confirmed,  and 
the  pathogenesis  of  acute  exacerbations  remains  incom- 
pletely defined.  Considerable  progress  has  been  made,  how- 
e\'er.  in  the  last  5  years  in  understanding  b()th  ctiokigy  and 
pathogenesis. 

Fifty  years  ago  an  association  between  respiratory  ill- 
nesses and  pollutants  was  suspected  when  more  respira- 
tory deaths  were  noted  during  episodes  of  "London  fog," 
which  was  composed  of  acid  aerosols,  sulfur  dioxide,  and 
black  smoke  pollutants.--"^  More  recently,  epidemiologic 
studies  established  a  clear  link  between  particulate  air  pol- 
lution and  higher  respiratory  morbidity. --'^--^" 

Persons  with  COPD  appear  to  be  "primed"  to  develop 
airway  inflammation  v\hen  exposed  to  air  pollutants,  be- 
cause of  abnormalities  in  mucociliary  clearance,  more  mac- 
rophages in  aheolar  spaces,  and  greater  deposition  of  par- 
ticulates into  small  airways  than  indi\  iduals  with  healthy 
lungs.--""  Air  pollution  increases  airway  mucus,  w hich  can- 
not be  readily  expectorated,  because  of  impaired  muco- 
ciliary function.-^-  Retained  mucus  may  increase  airway 
resistance  and  plug  small  airways,  which  is  a  common 
finding  at  autopsy  of  COPD  patients  w  ho  die  from  acute 
respiratory  failure.  Epithelial  cells  stimulated  by  inhaled 
particulates  release  proinflammatory  mediators,  such  as 
IL-8  and  the  chemokine  RANTES.  which  promote  an  in- 
flux of  inflammatory  leukocytes. ^-•''-^  Airway  macrophages 
release  IL-8  and  TNF-a  in  response  to  their  phagocytosis 
of  inhaled  particulates.  Ultrafine  particles  (<  14  nm  in 
cross-sectional  diameter)  have  direct  cytotoxic  effects  on 
the  lung  and  stimulate  an  inflammatory  response  with  an 
influx  of  leukocvtes.-'^'  Particulates  that  contain  transition 
metals  produce  oxidative  stress  and  promote  the  iiio\e- 
ment  of  transcriptional  activator  nuclear  factor-kB  to  the 
nucleus  to  promote  the  expression  of  proinflammatory 
genes. --■'■* 

Bronchial  infections  are  a  major  cause  of  acute  exacer- 
bations of  COPD.  The  airway  epithelium  serves  as  a  pro- 
tective barrier  against  external  irritants  that  would  invade 
lung  tissue,  and  epithelial  membranes  promote  clearance 
of  inhaled  particulates  through  mucociliary  mechanisms. 
Bronchial  infections  disrupt  normal  epithelial  function- 
ifigus.i.ss  ypj  induce  epithelial  cells  to  release  proinflam- 
matory mediators.  Bacterial,  atypical  bacterial,  and  viral 
infections  are  the  3  categories  of  bronchial  infection  asso- 
ciated with  acute  exacerbations. 

Bacteria  i  Haemophilus  influenzae.  Moraxelhi  catarrha- 
lis.  and  Sneplococcus  pneumoniae)  can  be  isolated  from 


the  sputum  of  40-60'?}  of  COPD  patients  during  acute 
exacerbations.-^''  Some  suggested  that  these  bacteria  are 
"innocent  h\  slanders"  or  simple  colonizers,-''''  because  a 
causal  link  bcluecn  airway  bacteria  and  acute  exacerba- 
tions had  not  been  established.  Recently,  hovsever,  studies 
using  bronchoscopic  sampling  of  the  lower  respiratory  tract 
shov\'cd  that  5(y'y  of  patients  with  acute  exacerbations  have 
bacterial  infections  in  distal  airways,-'''*--'"'  The  concen- 
tration of  bacteria  in  small  airways  is  higher  in  patients 
suffering  acute  exacerbations  than  in  patients  with  stable 
COPD.-'^"  Serologic  studies  to  establish  a  causal  link  by 
identifying  an  immune  response  to  bacteria  were  limited 
by  the  previously  available  techniques  that  determined  an- 
tibody responses  to  whole  bacteria.-"-  However,  a  recent 
longitudinal  study  by  Murphy  and  Sethi  examined  COPD 
patients  and  used  antibodies  specific  to  surface-exposed 
epitopes.-'''  They  observed  a  specific  iininune  response  for 
the  infecting  strain  of  H  influenzae,  which  established  a 
causal  role  for  bacterial  infection  in  acute  exacerbations. 
Measures  of  airway  inflammation  also  correlate  with  ev- 
idence of  airway  infections  during  exacerbations.-^'' 

Uncertainty  exists  as  to  why  bacterial  pathogens  chron- 
ically harbored  in  the  airways  of  COPD  patients  only  oc- 
casionally cause  bronchial  infections.  Molecular  epidemi- 
ology studies  recently  showed  that  there  is  a  dynamic 
turnover  of  different  bacterial  strains  in  the  lower  airways 
and  that  the  uitroduction  of  a  new  strain  corresponds  with 
an  acute  exacerbation.''^  -^"  That  observation  suggests  that 
patients  suppress  bacterial  growth  in  their  lower  airways 
with  specific  immune  response.  The  introduction,  how- 
ever, of  a  more  virulent  strain  or  a  nev\  strain  for  which  a 
specific  immune  response  does  not  exist  causes  infection 
and  acute  exacerbation.  Consequently,  measuring  the  bac- 
terial load  in  the  airways  of  a  COPD  patient  does  not 
assess  the  risk  for  an  acute  exacerbation.**^  -^'' 

Atypical  pathogens  also  contribute  to  acute  exacerba- 
tions, but  less  frequently  than  the  major  pathogens  listed 
above.  Mycoplasma  pneumoniae  is  a  rare  cause  of  acute 
exacerbation.-'^'^  Chlamydia  pneumoniae  is  associated  with 
5-10%  of  acute  exacerbations.-''-*  In  patients  admitted  to 
the  ICU  with  severe  COPD,  however,  C  pneumoniae  may 
account  for  18'7f  of  admissions,  but  usually  in  combination 
with  other  bacteria. -'''* 

Viruses  have  long  been  known  to  precipitate  acute  ex- 
acerbations of  COPD  and  account  for  up  to  iWc  of  epi- 
sodes.-''' Viral  bronchitis  is  present  in  \6%  of  COPD  pa- 
tients admitted  to  the  ICU  for  mechanical  ventilation.-''* 
Many  patients  with  viral  infections,  however,  have  con- 
comitant bacterial  infections.  As  previously  mentioned, 
viruses  have  a  curious  capacity  to  produce  latent  infections 
by  intercalating  a  portion  of  their  genome  into  lung  tissue, 
which  can  augment  the  inflammatory  response  to  sub.se- 
queiil  injury.-'''' 
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The  prognosis  of  patients  who  require  hospitalization 
for  acute  exacerbations  is  guarded.  More  than  50%  of 
patients  hospilaU/ed  for  acute  exacerbations  of  COPD  re- 
quire readmission  within  the  next  6  months. -^■-*'^  and  3-4% 
of  hospitahzed  patients  die.-"**  Mortality  is  1 1-24%  for 
those  patients  admitted  to  the  ICU. -''■"-•-'''  The  1-year 
mortality  of  patients  who  survive  an  ICU  stay  is  43- 

45%_27. 112.269 

Because  of  this  guarded  prognosis,  investigations  have 
focused  on  identifying  high-risk  patients.  Predictors  of  need 
for  hospitalization  of  patients  with  acute  exacerbations  in- 
clude previous  admissions,  lower  FEV,,  and  under-pre- 
scription  of  long-term  oxygen  therapy.-™  Once  hospital- 
ized. FEV  I  at  admission  and  over  the  first  several  days  of 
hospitalization  is  highly  predictive  of  clinical  outcome.-^' 
For  intubated  patients  the  presence  of  comorbidities  and 
measures  of  acute  illness  severity  are  predictors  of  surviv- 
al.-^- Extubation  failure  or  the  need  for  mechanical  ven- 
tilation beyond  72  hours  also  portends  a  worse  prognosis 
for  survival.-''-  Unfortunately,  most  models  are  not  vali- 
dated, and  mortality  models  do  not  successfully  identify 
patients  with  >  90%  likelihood  of  dying. -^''  Models  pre- 
dicting relapse  have  only  a  57%  sensitivity  and  a  72% 
specificity. -^■' 

Recommendations  for  managing  acute  exacerbations  are 
limited  by  the  paucity  of  prospective  randomized  studies. 
The  recently  published  conjoint  ACCP/ACP-ASIM  guide- 
line for  management  of  acute  exacerbations-'*-''-''-^-''-''  based 
its  care  recommendations  on  a  comprehensive  evidence- 
based  report  sponsored  by  the  Agency  for  Healthcare  Re- 
search and  Quality.  Many  of  the  therapeutic  recommen- 
dations in  that  guideline,  however,  depend  on  consensus 
derived  from  incomplete  investigative  data. 

The  ACCP/ACP-ASIM  guideline  reports  that  14  ran- 
domized trials  support  the  conclusion  that  short-acting  /3 
agonists  and  anticholinergic-type  inhaled  bronchodilators 
have  similar  efficacy  and  that  they  both  have  a  greater 
effect  than  parenteral  bronchodilators  on  spirometry  val- 
ues.-'-'^•-^'  Concerns  about  toxicity  relegate  aminophylline 
to  being  a  second-line  bronchodilator.  No  differences  exist 
in  the  delivery  of  inhaled  bronchodilators  via  metered- 
dose  inhaler  or  nebulizer.--'-''-'" 

Six  randomized,  placebo-controlled  studies  now  support 
the  utility  for  hospitalized  patients  of  a  short  course  of 
corticosteroids,  which  improves  spirometry  values  and  de- 
creases relapse  rates. ^-'^-^-^  Improvements  in  FEV,,  how- 
ever, are  transient  and  subside  by  day  4  of  hospitaliza- 
tion.-^'' Unfortunately,  trials  to  date  have  not  established 
the  ideal  dose  or  duration  of  glucocorticoid  therapy  for 
hospitalized  patients.  It  has  become  clear,  however,  that 
2  weeks  of  therapy  is  as  good  as  8  weeks  (Fig.  7).-^^ 
The  Systemic  Corticosteroids  in  COPD  Exacerbation 
(SCCOPE)  study  used  125  mg  intravenous  solumedrol  4 
times  a  day  for  72  hours,  followed  by  a  tapering  dose  of 
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Fig.  7.  Forced  expiratory  volume  in  the  first  second  (FEV,)  in  pa- 
tients hospitalized  for  acute  exacerbation  of  chronic  obstructive 
pulmonary  disease  (COPD).  Patients  treated  with  steroids  had  a 
more  rapid  improvement  in  FEV,  than  did  patients  treated  with 
placebo,  but  the  differences  were  no  longer  statistically  significant 
after  day  4.  (Adapted  from  Reference  277.) 


prednisone  over  2  weeks. -^"  The  GOLD  guideline  recoin- 
mends  30 — tO  mg  prednisone  a  day  for  10-14  days."' 
There  are  few  data  regarding  the  use  of  corticosteroids  in 
the  outpatient  setting  for  acute  exacerbations. 

Antibiotics  most  likely  benefit  acute  exacerbations  and 
the  ACCP/ACP-ASIM  guideline  recommends  their  use.-^' 
Most  studies  that  examined  the  utility  of  antibiotics  were 
completed  before  our  era  of  resistant  pathogens.  Antibiotic 
selection  and  duration  of  therapv  remain  unclear.  Patients 
with  Type  I  exacerbations  appear  most  likely  to  benefit 
from  antibiotic  therapy. 

Other  treatment  modalities,  such  as  mucus  clearance 
strategies  with  expectorants,  mucolytic  agents,  and  muco- 
kinetics.  have  no  evidence  of  benefit  for  shortening  dis- 
ease course  but  may  provide  some  benefit  in  improving 
symptoms.-^'  Physical  therapy  during  an  acute  exacerba- 
tion is  not  beneficial  and  ma\  present  risks  of  functional 
deterioration.-'^ 

Noninvasive  Positive-Pressure  \'entilation 
for  ,4cute  Exacerbations 

Five  randomized  controlled  trials  have  show  n  that  NPPV 
benefits  subgroups  of  hospitalized  patients  with  acute  ex- 
acerbations, by  decreasing  the  need  for  intubation,  short- 
ening hospital  stay,  and  improving  survival.-''*  -'*-  Up  to 
20%  of  hospitalized  COPD  patients  may  be  candidates  for 
NPPV.-'*'  A  more  recent  study  indicates  efficacy  for  COPD 
patients  (hospitalized  on  wards)  who  have  mild  acido- 
sis.-'*"'  The  benefits  include  a  lower  risk  of  pneumonia  than 
with  invasive  ventilatory  support.-**^  NPPV  also  serves  as 
a  support  for  patients  who  fail  extubation.-^*-*'' 
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As  reviewed  in  a  recent  ATS  consensus  conference. 
NPPV  benefits  patients  by  unloading  respiratory  nuiscies 
and  augmenting  alveolar  ventilation  until  the  patient's  un- 
derlying airway  problems  can  reverse. -'^^  Unfortunately. 
NPPV  is  not  widely  a\ailable  for  managing  acute  exacer- 
bations. In  Great  Britain  only  48%  of  hospitals  have  the 
capacity  for  NPPV  and  68'7f  do  not  treat  more  than  20 
patients  per  year.-**'' 

Future  Directions 


Although  the  above  discussion  illustrates  our  progress 
in  understanding  COPD.  1  omitted  multiple  topics  that 
establish  new  frontiers  in  caring  for  patients.  We  have 
gained  in  our  understanding  of  the  physiologic  effects  of 
nicotine  that  underlie  its  addicting  potential.-'"'  the  patho- 
physiology of  nicotine  withdrawal,-'^'  and  the  genetic  basis 
of  nicotine  addiction.-''- -'^"'  We  have  gained  in  knowledge 
of  interventions  for  smoking  cessation,  with  the  discovery 
that  the  combination  of  bupropion  and  the  nicotine  patch 
results  in  36'5<-  remaining  cigarette-free  at  I  year.-'*^  We 
have  learned  extensively  about  the  interactions  of  COPD 
and  sleep-related  respiratory  disturbances. -''*■-''''  And  most 
exciting  are  discoveries  in  the  field  of  lung  repair.  Recent 
reports  indicate  that  treatment  with  retinoic  acid  reverses 
emphysema  in  rat  models. -^'*-^^ 

Recent  studies  have  established  COPD  as  a  highly  prev- 
alent condition  worldwide,  with  profound  impact  on  world 
health.  Unfortunately,  we  have  also  learned  that  COPD  is 
an  under-diagnosed  condition,  long  neglected  by  public 
health  leaders  and  clinical  investigators.  COPD  receives 
disproportionately  less  money  from  the  National  Institutes 
of  Health  than  other  illnesses,  when  indexed  for  mortality, 
disability,  and  years  of  life  lost.^""  Fewer  than  1,100  pa- 
tients have  been  enrolled  in  randomized,  placebo-controlled 
trials  of  antibiotics,  fewer  than  650  patients  have  been 
enrolled  in  studies  comparing  corticosteroids  with  placebo, 
and  no  controlled  trials  have  enrolled  patients  with  milder 
outpatient  exacerbations.-^'  These  observations,  however, 
have  ushered  in  an  era — for  the  first  time — of  national 
public  health  campaigns  for  educating  the  public  and  phy- 
sicians about  COPD. '-«""' 

We  can  be  encouraged  by  our  new  knowledge  that  COPD 
is  an  inflammatory  disorder.  Our  expanded  understanding 
of  the  role  of  cytokines  and  other  inflammatory  mediators 
offers  opportunities  to  identify  molecular  targets  for  ther- 
apy and  prevention  of  the  di.sease. 

As  stated  at  the  beginning  of  this  review,  the  growth  of 
our  knowledge  of  COPD  has  been  exponential,  which  is 
not  only  a  statement  of  the  past,  but  also  a  projection  of  the 
future.  I  anticipate  an  even  greater  rate  of  rise  in  our  un- 
derstanding of  this  profoundly  important  dist)rder,  an  un- 
derstanding that  will  span  the  psychological  and  pharma- 


cologic addictive  properties  of  smoking  and  the  nature  of 
inllammatiiJU  within  the  lung. 
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Mana}>in!>  Death  in  Ihu  Intensive  Care 
I'nit:  The  Transition  from  Cure  to  Com- 
fort. J  Randall  Curtis  and  Gordon  D  Riibcn- 
feld.  Editors.  New  York:  Oxford  University 
Press.  2001.  Hard  cover.  388  pages,  $59.9.'i. 

Managing  Death  in  the  Intensive  Care 
Unit  represents  the  definitive  text  on  end- 
of-lit'e  cure  in  the  intensive  care  unit  (iCU). 
This  work  is  a  refreshing  attempt  to  rede- 
fine death  in  the  ICU  and  will  serve  as  a 
comprehensive  resource  for  health  care  pro- 
fessionals caring  for  critically  ill  patients. 

The  text  is  organized  into  5  parts.  Part  I 
describes  death  and  the  role  of  critical  care 
clinicians  in  the  ICU.  Provocative  ethical 
vignettes  throughout  this  part  serve  to  emo- 
tionally involve  the  reader  as  well.  The  next 
2  parts  are  complementary:  the  transition 
from  cure  to  supportive  care  is  described  in 
Part  II.  and  then  practical  skills  for  making 
the  transition  are  outlined  in  Part  III.  Part  IV 
places  all  of  the  aforementioned  issues  in 
the  larger  societal  context.  Part  V  addresses 
aspects  of  the  dying  process  geniiane  to  7 
specific  patient  populations. 

Although  the  readership  of  Respiratory 
Care  Journal  is  predoininately  respiratory 
therapists  and  physicians.  Managing  Death 
in  the  Intensive  Care  Unit  has  application 
acioss  multiple  disciplines,  including  all 
health  care  professionals  who  care  for  crit- 
ically ill  patients. 

Concise  chapters  and  a  comprehensive 
index  allow  the  reader  to  rapidly  review  the 
most  recent  literature  on  a  particular  topic. 
This  organization  facilitates  using  the  book 
as  a  reference  manual  and  resource  for  ref- 
erences from  which  to  gather  more  specific 
information. 

The  chapter  devoted  to  withdrawal  of  care 
is  complete  with  sample  order  sheets  and 
provides  practical  tools  to  clinicians  who 
have  anxiety  about  the  process  of  withdraw- 
ing life-sustaining  treatments.  A  practical 
addition  would  have  been  a  similar  chapter 
on  advance  directives.  Although  advance  di- 
rectives are  mentioned  in  several  sections, 
advance  directives,  living  wills,  and  power 
of  attorney  in  the  critical  care  setting  war- 
rant additional  discussion. 

The  only  chapter  that  required  substan- 
tial clarification  was  the  one  on  legal  liabil- 
ity. Reference  is  made  to  a  number  of  court 


cases,  but  there  is  no  explanation  of  the  in- 
dix'idual  cases,  making  the  reading  some- 
what cumbersome.  Typographical  eiTors 
were  uncommon  and  when  present  of  little 
importance. 

The  chapters  are  well  referenced,  with  an 
appropriate  balance  of  scientific  and  lay  ref- 
erences. The  one  exception  is  the  chapter 
entitled  "Making  a  Personal  Relationship 
with  Death."  where  there  are.  surprisingly, 
no  references.  Though  that  may  have  been 
an  oversight,  it  is  also  possible  that  there  is 
a  paucity  of  investigation  on  that  subject. 

Throughout  the  text  the  authors  explore 
not  only  medical  issues  but  also  the  legal, 
spiritual,  and  ethical  aspects  of  dying  in  the 
ICU  setting.  Care  providers  are  encouraged 
to  approach  death  in  a  holistic  manner  and 
to  find  meaning  in  the  deaths  of  their  pa- 
tients rather  than  to  see  death  as  a  represen- 
tation of  failure.  The  authors  are  consistently 
mindful  that  (as  Susan  Block  writes  in  Chap- 
ter 14)  "Patients  in  the  ICU  challenge  the 
clinician  to  both  deny  and  attend  to  their 
humanity."  Her  statement  reflects  a  theme 
of  validation  for  clinicians  who  find  them- 
selves in  a  perpetual  state  of  angst  as  they 
confront  death  in  the  ICU  setting. 

The  editors  state  that  their  intention  was 
to  create  a  book  that  would  be  a  practical 
resource,  "dog-eared  and  scribbled  on  in 
nurses"  stations  and  physician  work  rooms." 
If  my  copy  of  the  book,  littered  with  under- 
scoring and  Post-it  notes,  is  any  indication, 
that  goal  will  be  achieved! 

Cari  Loss  MD 
E  Wesley  Ely  MD  MPH 

Department  of  Medicine 
Vanderbilt  University 
Nashville.  Tennessee 

Topics  in  Palliative  Care.  Volume  4.  Rus- 
sell K  Poitenoy  and  Kiluardo  Bruera.  Edi- 
tors. New  York:  Oxford  University  Press. 
2()()().  Hard  cover.  2SH  pages,  $59.95. 

This  fourth  volume  of  Topics  in  Pallia- 
tive Care  has  2  things  strongly  in  its  fa\or. 
even  before  one  starts  reading.  Portenoy  and 
Brtiera  are  well  known  in  palliative  care,  so 
we  assumed  that  they  would  involve  in- 
lormed  writers  and  timely  topics.  Second. 
Oxford  Universitv  Press  has  a  stronc  track 


record  of  publications  about  palliatixe  care. 
Different  parts  of  this  book  will  appeal  to 
dilTerent  audiences  and  will  be  applicable 
in  different  settings  within  palliative  care. 
There  are  some  real  strengths. 

The  text  is  pail  of  a  series  but  certainly 
can  stand  alone  as  a  reference.  It  is  orga- 
nized into  4  sections:  survival  estimation  in 
palliative  care,  education  and  training  in  pal- 
liati\e  care,  procoagulation  and  anticoagu- 
lation therapy  in  palliative  care,  and  issues 
in  the  assessinent  and  management  of  com- 
mon symptoms.  Each  of  these  sections  has 
3-4  chapters  addressing  different  dimen- 
sions of  these  topics. 

Most  if  not  all  patients  who  are  confronted 
with  a  probably  terminal  illness  want  to 
know.  "How  long?"  There  are  many  rea- 
sons not  to  give  a  precise  answer,  the  most 
important  one  being  that  it  is  only  rarely 
that  prognostication  can  be  done  with  great 
accuracy,  especially  when  death  is  not  im- 
minent. Regardless,  that  reason  is  used  too 
trequently.  Very  often  there  is  some  idea 
about  how  long  a  patient  will  live.  The  pa- 
tient and  family  are  done  an  injustice  if  we 
do  not  share  what  we  know.  Section  I.  "Sur- 
vival Estimation  in  Palliative  Care."  is  meant 
to  provide  tools  to  help  with  this  prognos- 
tication. 

In  Chapter  I.  "Model  for  Estimation  of 
Sur\'i\al  in  Patients  with  Far-.^d\•anced Can- 
cer." the  sample,  and  hence  generalizabil- 
ity.  is  limited.  The  authors  describe  the  re- 
search that  led  to  development  of  their 
Palliative  Prognostic  Score.  The  authors 
rightly  point  out  that  clinicians  remain  re- 
luctant to  use  yet  another  tool  to  supple- 
ment their  clinical  judgment  in  progno.sti- 
cation.  The  Palliative  Prognostic  Score  does 
have  utility  as  a  research  tool,  but  the  use  of 
a  regression-based  model  in  clinical  prac- 
tice is  awkward  at  best.  Numeric  scores  and 
quantitative  analysis  serve  best  when  they 
have  a  didactic  function.  It  is  always  up  to 
the  physician  not  only  lo  integrate  clinical 
data  hut  also  to  weigh  the  importance  o!  the 
ilata  in  the  formation  of  pailicipant  decision 
making  for  a  particular  patient. 

Chapter  2.  "The  Value  of  Symptoms  in 
Prognosis  of  Cancer  Patients,"  includes  an 
extensive  literature  rc\iew  of  the  relation- 
ship of  certain  symptoms,  prognostic  tools. 
or  cancer  type  to  life  expcctanc\ .  The  re- 
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view  is  thoriiiigh  bill  (here  is  little  synthesis. 
The  \alue  ot  this  chapter  is  greatest  tor  the 
reader  who  has  a  specific  c|uestii)n  about, 
for  example,  what  research  has  been  done 
on  quality  of  life  and  how  it  relates  to  sur- 
vival. Clustering  symptoms  sometimes 
seems  an  attempt  to  reinvent  the  wheel. 
Symptoms  vary  so  greatly  that  they  often 
cannot  be  used  to  project  prognosis,  espe- 
cially on  the  broader  scale  needed  than  the 
small  subgroups  described. 

In  Chapter  3.  "Survival  Estimation  ui 
Noncancer  Patients  with  Advanced  Dis- 
ease." the  authors  did  a  useful  job  of  plac- 
ing palliati\e  care  in  the  context  of  reim- 
bursement structures  and  definitional 
challenges.  The  authors"  use  of  the 
SUPPORT  data.'  the  acute  physiology  and 
chronic  health  evaluation  (AP.\CHE  III). 
New  York  Heart  Association  data,  and  other 
prognostic  tools  that  are  commonly  used 
give  this  chapter  greater  utility  to  clinicians. 
Their  syntheses  about  heart  disease,  lung 
disease,  and  dementia  are  accurate  and  ap- 
plicable across  settings.  Furthermore,  the  di- 
mensions addressed  are  appropriate  for  dis- 
cussion with  the  patient's  famih. 

In  Chapter  4.  "Communicating  a  Poor 
Prognosis."  the  authors  provide  concrete 
tools  that  frame  broad-based  discussions 
with  patients  and  families.  The  authors  deal 
directly  with  the  clinician's  need  (and.  one 
might  add.  responsibility)  to  consider  the 
patient' s  emotional  responses.  The  questions 
and  guidelines  are  realistic  and  useful  for 
both  beginning  clinicians  and  those  with 
greater  experience.  The  authors  integrate 
cultural  considerations,  the  need  not  to  over- 
generalize  those  considerations,  and  the  need 
to  discuss  in  advance  who  will  know  what. 
These  are  all  too  rarely  done,  and  the  guide- 
lines herein  are  realistic  reminders. 

Section  II,  "Education  and  Training  in 
Palliative  Care,"  contains  practical  informa- 
tion at  a  time  when  many  palliative  care 
ser\ices  are  starting,  growing,  or  trying  to 
prove  their  value  in  every  sense  of  the  word. 
Chapter  5.  "Palliative  Care  Audit:  Tools. 
Objectives,  and  Models  for  Training."  is  re- 
alistic in  its  recognition  of  the  resistance  to 
auditing  by  many  caregi\ers.  The  authors 
provide  useful  tools  and  attainable  goals  and 
direction  in  the  process  and  content  of  pal- 
liative care  services.  TTieir  comments  on  a 
dozen  tools  provide  a  concise  overv  iew ,  and 
the  assessments  of  utility  are  precise.  The 
authors  describe  their  use  of  that  informa- 
tion in  developing  a  new  tool,  the  Palliative 


Care  Outcome  Scale  (which  is  included)  and 
its  utility,  .seemingly  broad,  is  discussed. 

Education  is  sometimes  viewed  as  the 
panacea  to  fix  palliative  care,  or  as  the  tool 
that  would  allow  its  optimal  use.  In  Chapter 
6.  "Cancer  Pain  as  a  Model  for  the  Training 
of  Physicians  in  Palliative  Care."  the  author 
provides  a  realistic  description  of  why  de- 
velopment and  implementation  are  not  just 
a  matter  of  education.  Using  pain  as  a  par- 
adigm, the  role  (and  sometimes  intransi- 
gence) of  attitudes  and  behaviors  in  the  suc- 
cess and  failure  of  educational  efforts  are 
portrayed  well.  Given  that  there  is  still  no 
one  widely  agreed-upon  definition  of  pal- 
liati\'C  care,  the  components  described  in 
this  chapter  (symptom  control,  communica- 
tion/ethics, use  of  technology,  patient/fam- 
ily, alternative  care  settings)  are  an  interest- 
ing place  to  start  the  discussion  of  what 
constitutes  palliative  care.  It's  a  logical  ex- 
tension into  the  much  needed  discussion  of 
timing  of  palliative  care  interventions. 

Chapter  7  is  "The  Palliative  Care  Unit  as 
a  Focus  for  Professional  Education."  The 
authors  do  an  admirable  job  not  only  of 
drawing  on  their  own  considerable  experi- 
ence and  expertise  but  also  of  establishing 
goals  for  hospice  and  palliative  care  pro- 
grams at  all  levels  of  development,  using 
international  and  historical  considerations. 
Education  objectives  are  clearly  stated  and 
realistic,  addressing  medical  students,  house 
staff,  attending  physicians,  and  visiting 
scholars  (across  disciplines). 

Shifting  the  focus  from  setting  to  partic- 
ipants. Chapter  8  is  "The  Palliative  Care 
Consultation  Team  as  a  Model  for  Pallia- 
tive Care  Education."  Framed  by  mar\elous 
literary  references,  the  author  of  this  chap- 
ter dives  into  the  utility  of  a  consultative 
model  of  palliative  care.  She  also  addresses 
most  directly  the  need  for  the  broadest  def- 
inition of  palliative  care  (quoting  Portenoy) 
as  pertinent  across  the  disease  trajectory. 
TTie  model  described  is  interdisciplinary  and 
emphasizes  the  indispensability  of  includ- 
ing patient  and  family  as  team  members.  A 
symptom-based  data  collection  process  is 
described  as  a  mechanism  to  document  the 
value  of  the  team. 

Section  III  shifts  to  the  issue  of  "Proco- 
agulant  and  Anticoagulant  Therapy  in  Pal- 
liative Care."  Bleeding  and  emboli  are  fre- 
quent concerns  in  palliative  care,  and  the 
question  is  often  not  just  liiw  to  treat  but 
whether  and  how  much.  A  general  goal 
should  be  to  prevent  thrombotic  death.  All 
too  often,  however,  these  therapies  are  used 


renexivcly  rather  than  placed  In  the  context 
of  palliative  and  end-ol-life  care.  As  with 
Section  I.  much  ot  the  information  in  .Sec- 
tion III  is  for  the  siibspecialist.  Ihough  the 
palliative  care  provider  manages  certain  of 
these  issues,  the  information  in  Section  III 
allows  the  palliative  care  specialist  to  have 
a  more  informed  conversation  with  the  spe- 
cialist who  will  most  directly  manage  these 
therapies.  The  generalizability  of  the  rec- 
ommendations is  limited,  however,  because 
all  the  chapters  In  this  section  focus  on  can- 
cer patients. 

In  Chapter  9.  "The  Management  of 
Bleeding  in  Advanced  Cancer  Patients,"  the 
authors  describe  risk  factors  and  consider- 
ations in  choosing  whether  and  how  to  man- 
age bleeding.  And  they  go  beyond  physio- 
logic considerations:  local  and  systemic 
interventions  are  also  described.  Again, 
though  some  of  these  could  be  managed 
completely  by  a  palliative  care  pnwider. 
most  require  further  consultation  with  an 
oncologist  or  other  specialist.  This  is  espe- 
cially true  of  those  sections  that  provide 
guidelines  that  read  "the  optimal  dose  ap- 
pears to  be. . .  "  or  "generally,  such-and- 
such  dose  seems  appropriate."  The  authors 
describe  situations  in  which  no  further  pro- 
coagulant  or  anticoagulant  therapies  should 
be  used. 

Management  of  thrombotic  disorders  is 
discussed  in  Chapter  10,  'The  Use  of  Hep- 
arin. Low  Molecular  Weight  Heparin,  and 
Oral  Anticoagulants  in  the  Management  of 
Thromboembolic  Disease."  Again  the  fo- 
cus is  primarily  on  cancer  patients.  The  au- 
thors present  clinical  trial  results  and  tables 
to  summarize  data.  They  also  describe  fac- 
tors to  consider  when  choosing  therapies. 
The  advantages  of  low -molecular-weight 
heparin  for  short-term  and  long-term  man- 
agement are  emphasized.  Tlie  evoK  ing  na- 
ture of  this  field,  however,  will  lead  the  clini- 
cian to  seek  a  specialist  for  the  most  current 
recommendations  and  nuaneed  considerations. 

Prevention  is  the  focus  of  Chapter  II. 
"Prophylactic  Anticoagulant  Therapy  in  the 
Terminally  111  Cancer  Patient."  The  author 
describes  risk  factors  and  provides  general 
guidelines  when  considering  anticoagulant 
therapy.  Clinical  trial  data  are  provided. 
Again,  appropriately,  the  authors  include 
specific  guidelines  about  when  noi  to  im- 
plement anticoagulant  therapies. 

Section  IV.  "Issues  in  the  Assessment 
and  Management  of  Common  Symptoms." 
addresses  not  only  problems  w  ith  w  hich  pro- 
viders grapple  but  also  those  of  greatest  con- 
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cem  U)  patients  and  families.  Chapter  12. 
"Intraspinal  Analgesic  Therapy  in  Palliative 
Care:  Evolving  Perspective."  includes  a 
good  historical  overview,  and  concise  de- 
scriptions of  delivery  techniques.  The  in- 
traspinal route  is  increasingly  used  and  usu- 
ally appropriately  so.  The  challenge  remains 
to  recognize  chronic  pain  as  requiring  a  dif- 
ferent paradigm  of  management  than  acute 
pain.  The  authors  provide  chnical  consider- 
ations for  choosing  the  optimal  technique. 
Ideally  this  chapter  will  give  the  clinician 
the  cont'idence  to  consult  and  include  the 
expertise  that  the  anesthesia  and  other  teams 
can  provide.  Techniques  such  as  ner\  e  blocks 
and  neurosurgical  procedures  are  also  men- 
tioned. 

Chapter  1 3  is  "Pathophysiology  and  As- 
sessment of  Dyspnea  in  the  Patient  w  ith  Can- 
cer." A  sizeable  portion  of  the  chapter  is 
devoted  to  pathophysiology;  this  serves  as  a 
sometimes  necessary  reininder  about  diinen- 
sions  of  dyspnea  to  be  addressed  with  pa- 
tients and  families  (even  patients  without 
cancer).  The  multidimensional  nature  of  dys- 
pnea is  emphasized,  though  this  is  .some- 
tiines  overlooked  in  clinical  situations.  The 
section  on  assessment  is  brief  but  helpful. 
Chapter  14,  "The  Role  of  Oxygen  in  Can- 
cer-Related Dyspnea."  is  a  logical  progres- 
sion from  Chapter  13.  Tlie  author  reviews 
the  effects  of  oxygen  on  dyspnea,  endur- 
ance, exercise  tolerance,  and  other  factors. 
No  single  recommendation  is  given  about 
the  use  of  oxygen  to  relieve  dyspnea,  but 
several  physiologic  mechanisms  of  how  ox- 
ygen helps  dyspnea  are  described. 

The  final  chapter  is  "Treatment  of  Delir- 
ium at  the  End  of  Life;  Medical  and  Ethical 
Issues."  The  discussion  of  medical  manage- 
ment of  delirium  is  thorough,  and  the  syn- 
thesis and  discussion  on  clinical  implica- 
tions are  excellent.  Still,  too  often  in 
palli;itive  care,  clinicians  focus  only  on 
symptom  management  as  the  basis  for  in- 
terventions. As  a  result,  symptoms  are  some- 
times treated  without  knowing  the  cause, 
and  it  is  forgotten  that  by  detennining  and 
addressing  the  cause  (eg,  drug  interaction, 
nontherapeutic  drug  levels,  certain  electro- 
lyte imbalances,  medication  adverse  ef- 
fects), multiple  syniptonis  might  be  eradi- 
cated. The  author  of  this  chapter  reminds 
readers  that  the  causes  of  delirium  (which  is 
a  highly  prevalent  condition  at  the  end  of 
life)  must  be  determined  when  possible.  The 
author  also  addresses  language  issues,  ex- 
ploring how  "terminal  restlessness"  and 
other  terms  relate  to  delirium.  I'he  section 


on  ethics  includes  a  discussion  on  double 
effect.  The  ethical  questions  raised  should 
be  considered  by  clinicians  confronting  the 
end  of  a  patient's  life. 

There  is  a  range  ot  clinic:il  utility  with 
this  volume.  More  than  half  of  the  chapters 
were  primarily  or  completely  about  issues 
peilaining  to  cancer  patients.  There  is  a 
strong  research  emphasis,  which  is  a  pivotal 
foundation  for  this  still  emerging  field.  Sev- 
eral of  the  chapters,  however,  lacked  syn- 
thesis of  the  myriad  findings  presented  or 
were  concluded  with  a  statement  indicating 
that  further  research  is  needed.  Tliough  good 
for  the  student  or  researcher,  this  minimizes 
the  applicability  of  some  of  the  chapters. 
With  prognosis,  for  example,  what  patients 
and  families  desire  most  is  information  about 
disease  trajectory,  rather  than  a  prognostic 
date.  Noncancer  illnesses  (eg,  end-stage  liver 
disease,  congestive  heart  failure,  multiple 
sclerosis)  are  by  their  natures  episodic  in 
the  course  of  deterioration.  The  subsequent 
upsw  ing  makes  prognostication  more  diffi- 
cult but  perhaps  more  important.  Sometimes 
we  really  don't  know,  but  we  can  often  tell 
more  than  we  do. 

Palliative  c;ire  is,  or  should  be.  interdis- 
ciplinary, and  that  team  should  include,  as 
Abrahm  writes  in  Chapter  8,  the  patient  and 
family.  Several  of  the  authors  reflect  that 
idea;  notably  Higginson  and  Hearn  (Chap- 
ter 5),  Miiir  and  \on  Gunten  (Chapter  7).  and 
Fainsinger  (Chapter  15).  Though  some  topics 
did  not  lend  themselves  to  interdisciplinary  con- 
siderations, otliers  did,  but  tlie  autliore  kept  tlie 
focus  on  tlie  physician  as  care  provider  ;uid  the 
patient  as  recipient  of  interventions.  This  some- 
what restrictive  view  of  the  palliative  care  and 
end-of-life  care  teiuns  would  result  in  fewer 
resources  for  the  patient  and  family. 

The  editors  succeeded  in  including  lead- 
ers in  the  fields,  and  the  book  offers  diverse 
perspectives  and  beliefs  about  palliative 
care.  There  are  some  important  strengths, 
precisely  for  the  reasons  we  expected:  the 
editors'  understanding  of  where  the  field 
has  been,  its  current  struggles,  and  where 
we  will  go.  This  book  provides  insight  to 
how  we  will  get  there. 

Margaret  M  Mahon  PhD  CRN?  CNS 

Ethics  and  End-of-Life  Care 

Hospital  ot  the  University  of  Pennsylvania 

Philadelphia,  PennsyKania 

Charles  M  Harrison  MD 

Palliative  Medicine  Ci>nsultants 
Gaithersburu,  Maryland 
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This  is  an  excellent  reference  book  for 
nurses  providing  palliative  care  in  the  hos- 
pice and  acute  care  settings.  There  are  80 
contributing  authors  from  around  the  world, 
a  fact  that  I  thought  could  have  made  the 
book  fragmented.  However,  the  editing  is 
so  well  done  that  the  chapter-to-chapter  seg- 
ues are  seamless.  The  book  is  di\  ided  into  9 
parts  and  64  chapters.  Each  chapter  has  an 
extensive  bibliography  from  a  wide  variety 
of  journals  and  other  sources.  I  was  able  to 
find  a  couple  of  typographical  errors  but 
they  were  not  distracting. 

Each  chapter  begins  with  a  quote  from  a 
patient,  family  member,  or  health  care  pro- 
fessional that  provides  an  illustration  of  the 
importance  or  rele\  ance  of  the  topic.  Some 
of  the  quotes  are  quite  moving,  as  they  il- 
lustrate the  dying  person's  perception  of  the 
dying  experience  and  capture  the  essence  of 
what  was  important  to  him  or  her. 

The  chapters  are  all  organized  in  a  sim- 
ilar manner.  Each  opens  with  a  definition 
of  the  problem  that  is  outlined  in  the  chap- 
ter title.  In  "Bowel  Management:  Constipa- 
tion. Diairhea.  Obstruction,  and  ."Vscites," 
for  example,  one  knows  exactly  what  one  is 
about  to  read!  After  the  definition  of  the 
problem,  the  physiology  and  pathophysiol- 
ogy are  described.  The  chapter  then  pro- 
ceeds with  the  assessment  and  management 
of  problems,  using  very  descriptive  and  de- 
tailed case  studies  to  illustrate  creative  so- 
lutions. What  I  liked  best  about  the  case 
studies  w  as  th;it  they  were  not  useii  to  neatly 
illustrate  points.  Most  difficult  patient  prob- 
lems do  not  have  neat  solutions  in  real  life, 
and  trequcntly  case  examples  ;ire  too  one- 
dimensional  to  really  be  hclpfiil  in  a  prac- 
tical sense.  These  case  examples  go  through 
the  first-line  solution  to  the  problem,  pro- 
\iding  a  second-line  and  even  a  third-line 
solution  to  the  problem  when  previous  at- 
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tempts  are  not  successful.  Some  case  exam- 
ples illustrate  that  ruil  all  problems  can  be 
solved.  The  one  1  remember  best  was  about 
an  alcoholic  patient  with  a  teniiinal  illness 
who  did  quite  well  w  ith  gaining  weight  while 
in  the  hospital  but  became  cachectic  upon 
returning  home.  I'he  patient  died  at  home 
sooner  than  expected,  still  drinking.  That 
e.xample  seems  based  in  reality  and  hence  is 
more  useful  to  the  reader. 

For  most  physical  symptoms  a  pharma- 
cologic approach  is  given,  as  well  as  a  non- 
pharmacologic  approach.  This  is  really  help- 
ful, because  some  patients  may  respond 
better  to  the  nonphamiacologic  method,  or 
a  combination  of  both  types  of  therapies 
may  yield  the  sought-after  result.  I  found  all 
chapters  to  be  very  inclusive  of  potential 
solutions  to  complications  related  either  to 
the  d\  ing  process  or  to  the  treatment  of  the 
underlying  disease.  The  process  of  trial  and 
error  was  illustrated  time  and  again,  which 
made  very  clear  the  idea  that  palliative  mus- 
ing is  about  problem-solving  for  the  patient 
and  family.  Throughout  the  book,  emphasis 
is  on  the  patient  and  family,  because  so  many 
times  the  caregiver  most  affected  by  the 
symptoms  experienced  by  the  patient  is  a 
family  member. 

The  book  is  written  in  an  easy-to-under- 
stand  way.  It  is  very  practical  and  also  very 
detailed.  For  instance,  in  the  chapter  enti- 
tled "Dysphagia.  Dry  Mouth,  and  Hiccups'" 
there  is  a  very  thorough  description  of  ;uli- 
ficial  saliva.  I  learned  that  mucin-based  sa- 
liva substitutes  are  better  tolerated  than  those 
derived  from  carboxymethylcellulose.  And 
both  are  better  tolerated  as  a  spray  than  as  a 
gel  or  rinse.  That  level  of  detail  is  present 
throughout  the  book  for  every  symptom  a 
dying  person  is  likely  to  experience.  A  real 
treat  for  me  was  reading  a  recipe  for  the 
milk  and  molasses  enema  1  have  heard  about 
but  never  seen  used.  I  was  surprised  to  learn 
that  the  recipe  calls  for  powdered  milk. 

Solutions  for  physical  symptoms  are  just 
one  facet  of  this  book.  In  the  section  on 
psychosocial  aspects  of  dying  there  are  ex- 
cellent sections  about  communication  traps, 
the  meaning  of  hope,  how  to  support  family 
members  caring  for  the  dying  person,  and 
planning  for  the  time  of  death.  1  especially 
liked  the  analogy  used  in  describing  how  to 
communicate  when  it  is  necessary  to  switch 
from  curative  therapy  to  palliation;  they  call 
it  "making  a  lane  change"  and  further  dis- 
cuss it  in  terms  of  anticipating  roadblocks, 
timing  transitions,  and  shifting  gently,  it  is 
an  analogy  that  most  can  relate  to  and  very 


effectively  shows  what  kind  of  techniques 
should  be  avoided  when  the  palicnl  reaches 
the  stage  in  the  disease  when  a  change  is 
necessiiry. 

The  section  on  pain  assessment  is  su- 
perb. The  creative  approach  to  providing 
pain  relief  while  allowing  the  palicnl  to  be 
alert  demonstrated  how  palliative  nursing 
really  addresses  the  needs  of  the  patient  and 
the  family.  Many  families  are  distressed  by 
the  somnolence  experienced  by  the  living 
patient  when  the  patient  takes  enough  nar- 
cotic to  ease  the  pain.  The  multifaceted  ap- 
proach to  pain  management  in\'ol  ves  the  use 
of  narcotics  with  both  long-acting  and  short- 
acting  characteristics,  as  well  as  using  non- 
steroidals for  somatic  pain.  The  chapter  con- 
veys the  story  of  a  patient  whose  somnolence 
made  it  so  that  he  could  no  longer  go  fish- 
ing v\  ith  his  son.  which  had  been  a  source 
of  great  pleasure  for  him.  and  how,  after 
working  with  the  palliative  care  nurse  on 
the  problem  of  pain  management,  the  pa- 
tient had  superior  pain  control,  was  no  longer 
sleepy  all  the  time,  and  so  was  able  to  en- 
gage in  activities  that  brought  him  pleasure. 
There  are  several  pain  assessment  tools  de- 
scribed in  this  chapter,  and  the  one  on  as- 
sessing pain  in  the  nonverbal  patient  was 
particularly  helpful. 

The  chapter  on  nausea  is  also  outstand- 
ing, with  an  excellent  table  (covering  2 
pages)  that  lists  a  wide  variety  of  anti-emet- 
ics, their  indicated  u.se,  dose,  route,  sched- 
ule, adverse  effects,  and  a  section  for  com- 
ments, which  has  information  about  using 
the  drug  with  caution  in  hepatically  or  re- 
nally  compromised  patients  as  well  as  spe- 
cific information  about  drowsiness  and 
which  population  might  find  the  drug  most 
useful.  The  section  on  nonphamiacologic  in- 
terventions was  quite  extensi\'e.  Techniques 
described  include  biofeedback,  self-hypno- 
sis, relaxation,  distraction,  acupressure,  and 
music  therapy.  Involving  the  family  in  pro- 
viding those  therapies  is  emphasized.  The 
take-home  point  in  this  section,  as  in  other 
sections,  is  on  helping  the  patient  maintain 
as  high  a  quality  of  life  as  possible  for  the 
time  he  or  she  has  remaining. 

Besides  being  an  excellent  reference  for 
patient-focused  .symptom  management,  the 
book  is  an  outstanding  resource  for  anyone 
interested  in  the  pitfalls  of  palliative  nurs- 
ing. TTie  politics  of  referral  and  third-party 
payment  have  a  very  negative  effect  on  pa- 
tient outcome.  Referred  to  hospice  too  late, 
many  patients  never  reap  the  benefits  of  a 
multidimensional  health  care  team.  Tlie  rea- 


sons for  late  referral  arc  discussed.  The  ef- 
Icct  of  palliative  nursing  on  the  individual 
nurse  is  also  discussed,  and  the  timeline  lor 
professional  dexelopment  is  described.  The 
fact  thai  burnout  occurs  il  the  nurse  cannot 
surmount  certain  professional  challenges  is 
described,  but  I  was  not  satisfied  with  the 
discussion  of  preventing  bumout  or  inter- 
vening once  it  has  occurred.  In  some  chap- 
ters the  authors  describe  the  role  of  the  pal- 
liative care  nurse  with  evangelistic  fervor, 
stressing  the  nurse's  role  over  other  profes- 
sionals. At  times,  that  seems  to  diminish  the 
role  of  other  members  of  the  health  ciire 
team,  which,  since  it  is  a  book  aimed  at 
nurses,  seems  to  be  preaching  to  the  choir. 

If  pressed  to  find  a  weakness  in  this  book, 
1  would  point  to  the  inconsistent  quality  of 
the  illustrations.  Some  graphs  are  too  "busy" 
and  difficult  to  read.  Some  are  just  too  sim- 
plistic to  be  helpful.  Others  were  the  back- 
bones of  their  chapters.  The  poor  quality 
illustrations  could  have  been  discarded. 

Overall  this  is  an  excellent,  well-written 
book  that  is  packed  with  extremely  helpful 
infomiation.  It  is  full  of  practical  solutions 
to  common  patient  siiLialions  and  yet  de- 
votes a  substantial  amount  of  time  to  polit- 
ical, historical,  and  international  perspec- 
tives on  pallialiv e  nursing.  1  believe  it  would 
be  very  instructional  to  a  nurse  new  to  pal- 
liative care  and  would  also  serve  as  an  ex- 
cellent resource  for  the  experienced  pallia- 
tive care  nurse. 

Patsy  Trecce  RN  MN 
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Final  Viclory:  Takin;;  rharj»e  of  the  Last 
Stages  of  I. ill',  Kacinj:;  Death  on  ^dur  Own 
Terin.s.  Thomas  A  Preston  MD.  Roseville. 
California;  Forum/Prima  Publishing.  2000. 
Hard  cover.  2.'^2  pages.  $22.9.'i. 

Death  and  dying  ;ind  cnd-ol-life  issues 
have  generated  much  discussion  and  debate 
among  ethicisis  and  health  care  profession- 
als for  more  than  2  decades;  however,  in 
recent  years,  these  topics  have  mo\  ed  to  the 
front  burner  in  our  nation's  public  conscious- 
ness. This  is  a  consequence  of  an  explosion 
of  "rights"  issues  over  the  past  40  years:  the 
civil  rights,  human  rights,  anti-war.  and  en- 
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\ironiiicntal  movements,  and  the  Ameiicans 
with  Disabilities  Act.  to  name  just  a  tew. 
And  now  the  baby  boomers — the  genera- 
tion that  championed  those  movements — 
are  aging  and  are  laced  with  their  parents' 
illnesses  and  deaths,  as  well  as  their  own 
mortality.  They  are  thinking,  talking,  and 
writing  about  their  experiences  and  about 
how  it  should  be  and  who  should  decide.  It 
was  only  a  matter  of  time  before  the  rights 
of  the  dying  hit  the  radar  screen. 

Yet  anyone  who  has  counseled  a  patient 
or  family  member  on  end-of-life  issues 
knows  that  most  people  are  uninfonned.  lost, 
and  afraid.  They  are  unprepared  for  death 
and  the  decisions  surrounding  end-of-life 
care,  yet  have  a  strong  desire  and  need  to 
remain  in  control.  To  do  that  they  must  un- 
derstand the  treatment  options,  identify  their 
goals,  and  know  how  to  achieve  them. 

Dr  Preston  has  written  an  impoilant  book 
that  will  help  patients  and  families  who  are 
trying  to  navigate  the  maze  of  end-of-life 
care. 

Final  Victory  is  a  thoughtful  and  compre- 
hensive resource  that  will  enable  patients 
and  their  families  imd  friends — anyone  and 
everyone — to  prepare  for  and  take  control 
of  the  last  days  of  life.  Health  care  profes- 
sionals in  particular  would  be  wise  to  read 
this  book  and  incorporate  its  lessons  into 
their  practice. 

Dr  Preston  organized  the  content  along  a 
trajectory  from  the  thinking  and  planning 
stages  of  advance  directives:  through  the 
diagnosis,  prognosis,  and  treatment  stages; 
to  the  options  for  end-of-life  care  and  say- 
ing goodbye.  He  defines  and  explains  the 
often-confusing  terminology  of  end-of-life 
options — resuscitation,  withdrawal  of  care, 
physician-assisted  suicide,  aggressive  com- 
fort care,  and  terminal  sedation — and  gives 
advice  on  how  to  discuss  those  and  related 
matters  with  physicians  and  family  mem- 
bers. 

In  Part  One,  "Taking  Charge  from  the 
Start,"  Dr  Preston  provides  a  foundation  for 
later  exploration  of  specific  issues  and  sug- 
gested strategies.  He  introduces  the  tenni- 
nology  of  illness  and  dying  and  effectively 
grabs  the  reader's  attention  with  an  anec- 
dote about  a  patient  who  had  suffered  a  de- 
bilitating stroke  that  had  left  her  unable  to 
communicate.  Family  members  watched  her 
in  that  condition  for  4  years,  knowing  that  it 
was  not  what  she  would  have  wanted.  They 
were  sad  and  depressed  and  felt  responsible 
for  her  being  in  that  condition. 


In  language  accessible  to  a  lay  audience, 
Dr  Preston  explains  how  modem  medicine 
and  new  technologies  have  altered  the  way 
we  die,  so  that  a  terminally  ill  patient  may 
be  given  antibiotics  for  pneumonia  or  kid- 
ney dialysis  for  renal  failure,  thereby  pro- 
longing the  dying  process.  He  explains  that 
some  patients  could  benefit  from  the  addi- 
tional time  to  be  with  loved  ones  and  to  say 
goodbye,  whereas  for  others  it  may  be  an 
exercise  in  futility  that  just  prolongs  the  pain 
and  suffering  of  dying. 

Dr  Preston  stresses  that  it  is  important 
for  patients  to  discuss  their  thoughts  and 
beliefs  about  end-of-life  care  with  their  phy- 
sicians and  famils'  members  in  order  to  lay 
the  groundwork  for  future  decision-making. 
He  also  advises  patients  to  ascertain  if  the 
physician  is  open  to  considering  comfort 
measures  and  what  he  terms  "assisted  dy- 
ing" or  "aid  in  dying"  if  and  when  treatment 
is  no  longer  beneficial. 

Part  Two,  'Taking  Charge  After  the  Di- 
agnosis," focuses  on  becoming  infomied 
about  the  disease  process  and  recognizing 
that  the  goal  of  most  physicians  is  to  cure 
and  prolong  life.  Dr  Preston  suggests  that 
the  clinical  momentum  of  aggressive  care 
can  be  very  difficult  to  stop.  He  provides 
practical  and  invaluable  direction  on  how  to 
speak  with  physicians  about  the  disease, 
prognosis,  and  treatment  plan.  Dr  Preston 
states  that  when  asking  the  doctor  about  the 
prognosis  and  what  to  expect  along  the  w  ay , 
the  doctor  may  be  vague  and  explain  that 
the  course  of  the  disea.se  is  variable  and 
unpredictable.  He  suggests  that  reframing 
the  question  may  be  more  effective;  for  ex- 
ample, "From  your  experience,  doctor,  de- 
scribe the  average  course  of  this  disease  from 
now  until  the  end."  (Page  86) 

Knowing  what  to  expect  and  hov\  to  en- 
sure a  peaceful  death  are  covered  in  Part 
Three.  Two  chapters  in  particular  are  espe- 
cially comprehensive  and  thoughtful.  In 
"Strategies  for  Peaceful  Dying,"  Dr  Preston 
describes  3  principal  medical  methods  for 
achieving  a  peaceful  death;  keep  the  dying 
phase  short,  get  as  much  comfort  care  as 
possible  to  eliminate  symptoms,  and  select 
a  location  for  the  last  days.  The  chapter  "Ar- 
riving at  the  End"  offers  family  and  friends 
advice  on  what  they  can  do  to  help  and  how 
to  respond  to  distressing  symptoms  such  as 
intractable  pain,  loss  of  appetite,  and  hallu- 
cinations. How  to  say  goixlbye  and  the  im- 
portance ot  asking  for  and  offering  forgive- 
ness iire  also  addres.sed. 


Specific  infomiation  can  be  easily  ac- 
cessed. Each  of  the  ?>  parts  begins  with  a  list 
of  topics  to  be  covered,  and  every  chapter 
ends  with  a  sununarv  list  of  important  facts 
and  considerations.  The  chapter  titles  are 
specific  and  make  it  easy  to  find  particular 
information.  The  index  is  detailed  and  cross- 
referenced,  and  there  are  2  appendixes;  one 
containing  sample  advance  directive  fomis. 
the  other  listing  organizations  and  Internet 
sites  where  more  information  can  be  found. 
There  is  a  nice  section  on  "suggested  read- 
mg,"  but  there  are  no  references  within  the 
text,  despite  the  fact  that  Dr  Preston  occa- 
sionally cites  studies  and  statistics. 

Despite  that  good  accessibility,  the  book 
could  have  been  better  organized.  Se\eral 
topics  are  discussed  in  numerous  chapters, 
including  communicating  with  important 
people,  discussions  of  end-of-life  options, 
and  aid  in  dying.  Although  covered  in  the 
context  of  different  stages  of  illness,  this 
was  repetitive  and  caused  some  confusion. 
Resuscitation  is  described  in  Chapter  2  as 
an  electrical  shock.  In  Chapter  8  it  is  ex- 
plained that  resuscitation  is  often  called  car- 
diopulmonary resuscitation  or  CPR  and  that 
it  refers  to  procedures  done  to  restart  the 
heart.  End-of-life  treatment  options  ;ire  dis- 
cussed at  least  twice;  in  Chapter  2,  "Medi- 
cally Managed  Dying,"  and  again  in  Chap- 
ter 8,  "Tlie  Optit)ns  of  .Assisted  Dying." 

The  book  was  most  problematic  when  it 
came  to  the  subject  of  physician-assisted 
suicide,  Dr  Preston  gives  this  considerable 
attention,  despite  stating  that  aggressive 
comfort  care  and  terminal  sedation  are  al- 
most always  adequate  to  control  pain,  and 
physician-assisted  suicide  is  legal  in  only 
one  state,  Oregon.  Certainly  physician-as- 
sisted suicide  is  a  topic  that  must  be  cov- 
ered, but  Dr  Preston  appears  to  be  ad\  ocat- 
ing  its  wider  use.  In  a  special  section  devoted 
to  physician-assisted  suicide  he  writes  that, 
although  it  is  illegal,  it  does  occur  and  that 
"the  majority  of  physicians  and  adults  in 
this  country  believe  dying  patients  should 
have  some  access  to  assisted  dying."  This  is 
rhetorically  problematic  because  it  suggests 
that  most  people  support  physician-assisted 
suicide,  when  in  fact,  "assisted  dying"  is  a 
much  broader  category  of  options.  Putting 
those  phrases  together  in  one  sentence  is 
highly  misleading.  Furthermore,  such  an 
ideological  tangent  in  a  reference  or  guide- 
book undemiines  the  credibility  of  the  book 
as  a  whole  tor  those  who  disagree  w ilh  the 
author's  point  of  view.  Physician-assisted 
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suicide  is  a  sensitive  and  contentious  issue, 
and  advocating  for  either  side  coiikl  be  alien- 
ating to  some  readers. 

In  sum.  Final  \  ictory  is  a  welcome  and 
much  needed  resource.  Health  care  profes- 
sionals who  avail  themselves  of  this  quick 
read  v\ill  be  better  intormed.  more  under- 
standing o{  patient  and  family  needs,  and 
therefore  better  prepared  ;uid  more  adept  at 
communicating  with  patients  and  families 
about  end-of-life  care.  Patients  and  their 
loved  ones  will  fuid  conifiirt  in  their  ability 
to  frame  the  questions,  consider  the  options, 
and  maintain  conu-ol.  as  they  make  their 
way  through  the  end-of-life  labyrinth  to  a 
peaceful  end. 

Cathleen  A  Acres  RN  MA 

Di\  ision  of  Medical  Ethics 

Department  of  Public  Health 

Weill  Medical  College  of 

Cornell  University 

New  York.  New  York 


Chronic  Lung  Disea.se  in  Early  Infancy. 

Richard  D  Bland  and  Jacqueline  J  Coalson. 
(Lung  Biology  in  Health  and  Disease.  Vol- 
ume 137.  Claude  Lenfant.  E.xecutive  Edi- 
tor.) New  York:  Marcel  Dekker.  2000.  Hard 
cover,  1.062  pages,  $235. 

Chronic  Lung  Disease  in  Early  Infancy 

is  an  exhaustive  consolidation  of  clinically 
relexant  information  and  basic  science  and 
biomedical  research  data  available  on  the 
topic  of  infant  chronic  lung  disease  (CLD), 
an  illness  previously  called  bronchopulmo- 
nary dysplasia.  This  te.\t  expands  from  the 
historical  perspective  and  epidemiology  of 
infant  CLD  to  diagnostic  criteria  and  ther- 
apeutic modalities  to  decrease  both  the  risk 
and  severity  of  the  illness.  Care  of  the  infant 
from  prenatal  through  early  childhood  is  dis- 
cussed. Figures  showing  chest  radiographs 
and  pathology  tissue  sections  of  lung  paren- 
chyma provide  visual  images  of  the  disease 
process.  The  clinical  section  is  followed  by 
an  organized,  thorough  discussion  of  the  ad- 
vances in  basic  and  applied  biomedical  re- 
search in  this  field.  TTiis  text  is  therefore  of 
value  not  only  to  those  providing  health  care 
to  neonates  at  risk  for  or  who  actually  have 
CLD,  but  also  to  those  beginning  or  ac- 
tively pursuing  research  on  this  topic.  The 
targeted  audience  includes  not  only  neona- 
tologists.  pulnionologists.  critical  care 
nurses,  and  respiratory  therapists,  but  also 
laboratory  research  personnel.  The  depth  of 
the  book  is  too  great  for  those  early  in  their 


clinical  training,  but  it  would  serve  as  an 
excellent  reference  for  house  staff  officers. 
The  combination  of  clinical  and  compiled 
research  data  would  be  optimal  lor  some- 
one subspecializing  in  this  field,  since  the 
text  is  a  comprehensive  collection  of  well 
referenced  knowledge  on  infant  CLD.  In 
addition  it  clearly  defines  questions  that  are 
as  yet  unanswered. 

This  sturdy,  hard  cover  book  is  well 
organized  into  ."i  parts:  Clinical  Aspects: 
Normal  and  Abnormal  Alveolar  and  Air- 
way Development;  Normal  and  Abnormal 
Development  of  the  Lung  Circulation  and 
Interstitium;  Mechanisms  of  Lung  Injury 
and  Repair  During  Development;  and  Mod- 
els of  Lung  Injury  and  Repair  During  De- 
velopment. Most  of  the  clinically  relevant 
material  in  the  text  is  in  the  first  part.  The 
other  4  parts  focus  on  research  develop- 
ments. Each  part  is  comprehensive  and  in- 
dependent of  the  other  parts,  allowing  one 
to  focus  on  his  or  her  particular  subject  of 
interest,  but  having  more  information  easily 
available  should  they  want  to  expand.  The 
table  of  contents  lists  not  only  the  chapters 
composing  each  part  but  also  the  contribut- 
ing sections  of  each  chapter  in  an  outline 
format.  Identifying  areas  of  interest  was 
therefore  quite  easy.  Both  an  author  and  a 
subject  index  are  included. 

The  editors  did  an  excellent  job  of  orga- 
nizing the  work  of  the  75  contributing  au- 
thors. Each  part  of  the  book  is  independent 
of  the  other  parts  and  may  be  read  without 
reference  to  the  others,  which  causes  some 
repetition  between  the  parts  and  even  among 
chapters  w  ithin  the  same  part,  but  only  rare 
discrepancies.  The  text  was  extremely  well 
referenced,  and  I  was  impres.sed  with  how 
comprehensive  it  was. 

Because  of  my  medical  background  and 
clinical  interest  I  focused  on  Part  I.  How- 
ever, the  clear  writing  in  the  other  parts  made 
the  research  material  easy  to  comprehend 
and  follow.  TTie  distinguished  reputations 
of  the  contributing  authors,  the  complete- 
ness of  the  content,  and  the  thorough  refer- 
encing, however,  makes  the  text  appealing 
to  those  with  established  research  back- 
grounds. 

Part  One  begins  with  the  historical  per- 
spective and  epidemiology  of  infant  CLD. 
It  expands  to  preventive  and  therapeutic 
strategies,  including  ventilatory  manage- 
ment and  phamiacologic  and  nutritional  sup- 
port. TTie  chapters  on  effects  of  infection  on 
the  disease  process,  role  of  inflammatory 
mediators,  radiographic  features,  and  pathol- 


ogy of  CLD  of  early  infancy  are  examples 
of  how  the  text  includes  knowledge  from 
multiple  subspecialties  involved  in  the  care 
of  the.se  infants.  Part  One  covers  not  only 
prenatal  and  neonatal  intensive  care  unit 
treatment  issues  but  also  follow-up  care  dur- 
ing infancy.  Data  from  studies  of  young 
adults  who  once  had  bronchopulmonary  dys- 
plasia complete  Part  One, 

With  new  therapies  having  substantial  im- 
pact on  the  prevention  and  severity  of  the 
illness.  CLD  of  early  infancy  is  obviously 
an  evolving  disease  process.  The  authors 
did  a  superb  job  of  making  a  clear  distinc- 
tion between  "old"  CLD  (which  was  inuch 
more  coinmon  before  the  advent  of  our  cur- 
rent interventions  with  pharmacologic  ther- 
apies and  improved  ventilation  strategies) 
and  "new"  CLD.  aspects  and  prognosis  of 
which  are  more  important  to  current  clinical 
practice. 

Editors  Bland  and  Coalson  are  very  spe- 
cific in  outlining  their  goals  in  the  preface: 

1.  Present  the  important  clinical  and 
pathological  feamres  of  a  di.sease  that 
represents  a  major  cause  of  long-term 
hospitalization,  slow  growth,  and  re- 
current respiratory  ailments  in  early 
childhood,  2,  Provide  a  timely,  com- 
prehensive review  of  what  is  known 
about  lung  development,  injury,  and 
repair  as  they  might  relate  to  the  patho- 
genesis of  CLD  of  early  infancy.  3, 
Define  what  relevant  information 
needs  to  be  learned  and  how  we  might 
learn  it,  4,  Relate  this  information  to 
potential  therapeutic  and  preventive 
strategies. 

Those  goals  were  clearly  accomplished. 
This  text  will  serve  as  an  excellent  refer- 
ence to  those  active  in  research  or  providing 
health  care  to  infants.  Health  care  providers 
should  be  aware  that  the  text's  clinically 
relevant  information  is  mostly  limited  to  the 
first  part  of  the  text.  The  text  may  be  too 
exhaustive  and  abstruse  for  those  early  in 
their  clinical  training. 

Patricia  Wankum  MD 

Department  of  Pediatrics 

Division  of  Pediatric 

Critical  Care  Medicine 

Arkansas  Children's  Hospital 

University  of  Arkansas 

for  Medical  Sciences 

Little  Rock,  Arkansas 
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Sleep  Apiu'ii:  Implications  in  Cardidvas- 
cular  and  Cerebrovascular  Disease.    1 

Douglas  Bradley  and  John  S  Floras,  Hdi- 
lors.  (Lung  Biology  in  Health  and  Disease. 
Volume  14(). Claude  Lenlant.  Hxeeulive  Kd- 
itor.)New  York:  Marcel  Dekker.  2()()().  Haul 
cover,  illustrated.  .'i.'^4  pages,  $195. 

The  past  decade  has  witnessed  substan- 
tial giowth  in  research  and  better  under- 
standing of  mechanisms  in  the  field  of  sleep 
medicine.  One  important  subject  that  has 
received  particular  attention  is  the  associa- 
tion between  cardiovascular  diseases  and 
sleep  apnea.  This  stems  from  the  high  prev- 
alence of  both  cardio\ascular  disea.se  and 
sleep  apnea  in  the  general  population.  Be- 
cause of  the  multidisciplinary  nature  of  sleep 
medicine,  research  has  been  peiformed  by 
seemingly  disparate  groups  of  investigators 
in  different  areas  of  medical  research.  Al- 
though there  are  several  well-written  gen- 
eral textbooks  on  sleep  medicine.  Bradley 
and  Floras  have  assembled  32  authors  in 
basic  and  climcal  investigation  to  create  this 
book,  which  is  the  first  of  its  kind  address- 
ing the  current  state  of  the  art  in  sleep  ap- 
nea. The  authors  are  internationally  known 
leaders  in  their  fields,  and  the  editors  should 
be  connnended  for  organizing  such  a  di- 
verse group  of  writers.  The  book  is  the  1 46th 
volume  of  the  series  Lung  Biology  in  Health 
and  Disease,  supported  in  pail  by  the  Na- 
tional Institutes  of  Health.  The  chapters  are 
grouped  into  4  parts:  Influence  of  Sleep  and 
Respiration  on  the  Cardiovascular  System; 
Sleep  Apnea  and  Hypertension;  Sleep  Ap- 
nea, Ischemic  Heart  Disease,  and  Cerebro- 
va.scular  Disea.se;  Sleep  Apnea  and  Conges- 
tive Heart  Failure. 

The  first  group  of  chapters  reviews  basic 
mechanisms  of  regulation  of  cardiovascular 
function,  baroreception/chemoreception. 
and  the  interactions  of  sleep  and  the  respi- 
ratory and  cardiinascular  systems.  The  first 
2  chapters  deal  with  the  infiuence  i)f  respi- 
ration on  autonomic  regulation  of  heart  rate 
and  blood  pressure.  These  chapters  ccwer 
the  complex  and  intricate  processes  that  gov- 
ern the  interaction  of  respiration  with  car- 
diovascular regulation  and  the  role  of  che- 
moreflex-baroreflex  interactions.  Chapter  3 
deals  with  the  netiral  mechanisms  of  the 
cardiac  and  respiratory  system  and  the  role 
of  the  sympathetic  nervous  system.  Chapter 
4  discusses  the  mechanical  interactions  be- 
tween the  respiratory  and  circulatory  sys- 
tems and  the  infiuence  of  intrathoracic  pres- 
sure on  cardiac  performance.  Chapters  5  and 


1  ."i  deal  with  the  effects  of  sleep  on  the  car- 
diovascular system  and  the  stimulatory  ef- 
fects of  arousal  froni  sleep  on  heart  rate  and 
blooil  pressure  and  transient  uncouphng  ol 
the  barorcflcx.  Chapter  6  deals  with  the  in- 
fiuence of  sleep  apnea  on  autonomic  con- 
trol of  the  cardiovascular  system  and  effects 
of  hypoxia  and  hypercapnia  on  the  sympa- 
thetic response.  Chapter  7  examines  in  de- 
tail the  mechanism  o(  acute  and  chronic 
blood  pressure  elevation  in  animal  models 
of  obstructive  sleep  apnea.  Chapter  8  fo- 
cuses on  the  role  of  chemoreceptors  and 
sympathetic  activity  in  chronic  hypertension 
in  the  rat — a  model  that  has  provided  sub- 
stantial understainliiig  about  the  cardiovas- 
cular response  to  intermittent  hypoxia. 
Chapters  9-1 1  deal  with  acute  hemody- 
namic responses  to  sleep  apnea,  primarily 
in  humans. 

Chapter  12  presents  the  epidemiologic 
links  between  sleep  apnea  and  sustained  hy- 
pertension and  cardiovascular  disease,  and 
convincingly  describes  a  significant  associ- 
ation, if  not  causation,  between  sleep  apnea 
and  sustained  hypertension.  Similarly. 
Chapter  13  discusses  the  association  be- 
tween cerebrovascular  disease  and  sleep  ap- 
nea. There  is  extensive  coverage  of  sleep 
apnea  and  congestive  heart  failure  in  Part 
Four,  in  which  the  prevalence,  pathophysi- 
ology, and  treatment  of  sleep  apnea  in  re- 
lation to  heait  failure  are  extensively  dis- 
cussed. Chapter  20  would  be  of  potential 
interest  to  respirator,'  therapists  in  tenns  of 
treatment  options  and  particularly  the  role 
of  continuous  positive  airway  pressure  in 
patients  with  congestive  heart  failure  and 
sleep  apnea.  This  exciting  field  of  research 
is  rapidly  advancing  and  would  be  of  im- 
mediate clinical  application. 

The  subject  index  is  well  organized.  All 
the  first  authors  mentioned  in  the  text  are 
listed  in  the  author  index.  This  provides  a 
useful  guide  to  the  contributions  o\'  investi- 
gators on  this  subject. 

The  chapters  are  well  w  i  itten  and  are  de- 
tailed enough  to  provide  background  for  fur- 
ther investigations.  However,  some  of  the 
chapters  are  difficult  to  follow  and  tints  will 
olten  require  supplementation  with  original 
articles.  This  problem  is  essentially  due  to 
the  complexity  of  the  topics  rather  than  the 
style  of  the  authors,  and  is  overcome  w  ilh 
an  extensive  and  up-to-date  bibliography  in 
each  chapter.  The  book  is  wiitlen  primarily 
for  scientists  and  clinical  investigators  o( 
cardiovascular  and  respiratory  regulation 
during  sleep  and  the  eflects  of  sleep  apnea 


on  those  systems.  The  book  is  an  excellent 
resource  with  its  comprehensive  bibliogra- 
phy. However,  it  is  not  intended  as  a  clin- 
ical manual. 

1  commend  the  editors  on  their  efforts  in 
compiling  current  understanding  on  this  im- 
portant topic  and  potential  avenues  for  fu- 
ture research. 

Vahid  Mohsenin  MD 

Yale  Center  for  Sleep  Medicine 

Pulmonary  and  Critical  Care  Section 

Department  of  Medicine 

Yale  University 

New  Haven,  Connecticut 

The  White  Death:  A  History  of  Tuber- 
culoses. Thomas  Dormandy.  New  York: 
L'niversity  Press.  2000.  Hard  cover,  illus- 
trated. 433  pages.  .$29.9.5. 

Readers  may  wonder  about  the  difier- 
ence  between  "sanitarium"  and  "sanatori- 
um." without  ever  feeling  a  need  to  open  a 
dictioniiry  to  find  out.  The  differences  in 
meaning  and  usage  of  these  words  may  be 
interesting  and  useful,  but  more  as  footnotes 
and  background  than  as  important  elements 
in  the  contemporary  practices  of  medicine 
and  public  health.  As  Thomas  Donnandy 
notes  ill  The  White  Death:  A  History  of 
Tuberculosis,  "sanatorium."  based  on  the 
Latin  verb  scmare  (to  cure)  was  favored  b\ 
the  German  founders  of  the  sanatorium 
movement,  implying  active  medical  inter- 
vention and  is  the  lenn  more  often  used  in 
Europe,  whereas  "sanitarium."  based  i)n  the 
Latin  noun  sanitas  (health)  was  preferted  by 
American  practitioners,  in  the  belief  that  the 
benefits  came  from  healthy  living.  As  a  fairly 
typical  illustratiiin  of  the  American  usage,  a 
small  mountain  near  Boulder.  Colorado,  was 
named  "Sanitas"  after  the  mberculosis  (TB) 
sanitarium  at  its  foot,  which  has  since  been 
converted  to  a  moilem  hospital.  Donnandy's 
The  White  Death  is  similarly  interesting 
and  uselul.  but  more  lor  the  person  who  is 
inclined  to  open  a  large  dictionary  to  learn 
the  derivation,  earliest  usages,  and  precise 
meaning  of  a  \\  ord  than  for  one  whose  dic- 
tionary use  is  limited  to  the  spell-check  func- 
tion of  a  word  processor. 

The  White  Death  ofi'ers  a  leisureK'  and 
conversational  review  o\  the  historical  im- 
pact of  and  fight  against  TB  in  Europe  and 
the  United  States.  The  book  falls  short  of 
the  global  implication  of  its  .subtitle,  but  .sat- 
isfies a  more  limited — though  unstated — 
goal  very  nicely,  with  interdisciplinary 
breadth,  humor,  and  pathos.  Tremendous  pa- 


614 


RispiRATom-  Care  •  May  2002  Vol  47  No  5 


Books,  Films,  Tapes,  &  Software 


thos.unt'ortiinately.  is  one  Dt'tlic  main  themes 
of  this  disease,  as  shown  by  the  details  of 
loss  and  sadness  in  the  title  and  on  almost 
every  page  of  the  book.  The  disconneetion 
between  the  title  and  the  content  of  the  book, 
moreover,  highlights  and  magnifies  the  cru- 
elty of  this  disease  by  not  fully  addressing 
its  global  severity  and  impact.  A  tlifferent 
subtitle,  such  as  "A  History  of  TB  in  West- 
em  Civilization."  would  he  more  precise 
and  would  acknowledge  the  fact  that  this 
book  pays  little  attention  to  most  of  the 
world,  llnfortunately.  in  most  of  the  world, 
where  TB  kills  2  million  individuals  each 
year,  it  remains  far  more  than  the  footnote 
that  it  seems,  deceptively,  to  have  become 
for  many  in  Europe  and  North  America. 

The  White  Death  extensively  chronicles 
the  impact  of  TB  on  Western  culture,  and 
with  a  broad-minded  perspective.  Dormandy 
presents  stories  of  the  disease  as  it  affected 
prominent  artistic  and  political  figures  and 
families,  and  adds  a  liberal  dose  of  personal 
commentary  on  the  social  and  intellectual 
context  as  well  as  occasional  forays  into 
criticism  of  art  and  literature.  For  example. 
Aubrey  Beardsley  "s  1896  drawing  Dearli  of 
Pierrot  is  the  frontispiece.  It  shows  the  ema- 
ciated but  still  delicate  clown  lying  in  bed 
wearing  frills,  while  costumed  visitors  tip- 
toe into  the  room  holding  fingers  over  their 
lips.  Dormandy  describes  this  drawing  as 
Beardsley"s  drawing  of  himself  on  his  death 
bed.  He  goes  on  to  suggest  that  Beardsley 
may  have  been  the  model  for  the  artist  Louis 
Dubedat  (who  is  dying  of  TB)  in  George 
Bernard  Shaw's  play  The  Doctor's  Di- 
lemma. He  goes  on  to  sketch  Shaw's  "gal- 
lery of  medical  luminaries,  caricatures  but 
so  real  that  they  are  instantly  recognizable 
even  today."  who  gather  around  the  artist. 
He  also  quotes  briefly  from  the  play,  citing 
Dubedat's  death  scene  as.  "moving  for.  .  . 
the  sheer  defiance  of  his  last  great  speech 
and  Bohemian  creed — and  for  its  truth."  The 
quoted  passage  begins  and  ends:  "I'm  per- 
fectly happy.  I'm  not  in  pain.  ...  I  believe 
in  Michael  Angelo.  Velasquez  and  Rem- 
brandt; in  the  might  of  design;  in  the  mys- 
tery of  colour;  in  the  redemption  of  all  things 
by  Beauty  everlasting,  and  the  message  of 
Art  that  has  made  these  hands  blessed. 
Amen." 

The  chapter  on  "The  Romantic  Image" 
ends  dramatically  with  another  Beardsley 
drawing,  "drawn  between  bouts  of  pulmo- 
nary haemorrhage."  of  the  ancient  Greek 
feminist  and  peace  activist  Lysistrata. 
"showing  the  lady  decorating  an  adoring  gi- 


ant phallus."  "Impotent  in  the  terminal  stages 
of  his  illness,  his  drawings  became  increas- 
inglv  obscene  while  reaching  their  peak  in 
elegance  and  economy."  These  latter  com- 
ments on  Beardsley  come  in  Dormandy's 
chapter  on  DH  Lawrence,  "The  Undying 
Man."  in  the  context  of  several  pages  on  the 
intluencc  of  TB.  similar  to  their  influence 
on  Beardsley 's  work,  on  the  writing  of  IauIv 
Chatteriey  's  Liver.  He  describes  a  creative 
life  of  the  mind  that  o\ercompcnsates  for 
progressive  pin  sical  w  asting  and  impotence. 

Dormandy  goes  so  far  in  his  criticism  as 
to  extend  the  use  of  the  word  "tuberculous" 
from  the  patient  to  the  work  of  ;ul.  Robert 
Schumann  is  described  in  a  way  that  may 
hold  a  special  resonance  for  respiratory  ther- 
apists: "For  most  of  his  marriage  [to  Clara, 
who  died  from  a  massive  pulmonary  bleed 
18  months  before  he  died]  he  was  in  fact 
ailing,  filling  a  whole  cup  with  horrible  pu- 
rulent phlegm  every  morning.  .  .  "  A  late 
poem  that  Schumann  wrote  to  his  children 
is  described  as  "one  of  the  most  memorable 
tuberculous  farewells."  It  includes  the  lines, 
as  translated  by  Dormandy.  "And  tell  me. 
where  is  your  mother?  'Mother  is  resting.' 
— That  is  what  1  want  to  do  too:  I  am  tired, 
my  dears./Therefore  farewell!" 

After  several  chapters  on  the  sanatorium 
movement.  The  White  Death  includes  a 
particularly  effective  chapter  on  Anton 
Chekhov.  "Doctor,  Patient,  Writer."  This 
chapter  combines  personal  and  medical  bi- 
ography with  literary  criticism.  For  Dor- 
mandy. Chekhov's  plays  are 

unique  insider  studies  of  the  tubercu- 
lous destiny  without  ever  once  men- 
tioning the  illness.  .  .  which  struck 
down  the  young  and  crippled  and  short- 
ened their  physical  but  often  enriched 
their  spiritual  life,  which  excluded  them 
from  many  of  the  more  intensely  plea- 
surable pursuits  yet  made  them  abnor- 
mally responsive  to  some  of  the  mun- 
dane beauties  and  sadnesses  of  the 
world  around  them.  Most  surprisingly 
perhaps,  it  undermined  the  bedrock  of 
most  young  people's  daily  existence, 
the  planning  for  a  future,  and  could  yet 
.sustain  unquenchable  hope. 

This  passage  is  typical  of  Dormandy's 
thoughtful  and  conversational  style,  in  his 
frequent  combining  of  specific  instances 
with  broad  generalizations. 

Dormandy  describes  Chekhov's  play  Tlie 
Three  Sisters  as  "his  most  profoundly  tu- 
berculous." He  writes  that  even  though  nei- 


ther the  audience  nor  the  actors  might  be 
"aware  of  the  pervasive  presence  of  a  phys- 
ical illness"  in  a  production  of  the  play,  the 
lives  portrayed  "only  make  sense  on  the  as- 
sumption of  some  insuperable  underlying 
though  unstated  physical  impediment."  He 
goes  on  briefly  to  analyze  the  play  from  that 
perspective,  as  well  as  to  describe  how  the 
other  plays  also  "recreate  the  tuberculous 
existence  of  Chekhov's  days  more  truly  than 
any  other  work  of  art  or  literature."  This 
approach  to  medical  literary  criticism  may 
give  readers  a  useful  addition  to  the  per- 
spectives they  bring  to  a  written  text  or 
drama. 

Although  Dormandy  waxes  most  lyrical 
and  idiosyncratic  in  his  chapters  on  cultural 
figures  affected  by  the  disease,  he  devotes 
approximately  equal  space  to  the  develop- 
ment of  the  science  of  TB,  telling  stories 
that  may  be  more  familiar  to  medical  read- 
ers, but  with  a  depth  and  with  citations  that 
may  serve  as  useful  reference  material. 
These  stories  range  through  some  of  the  ma- 
jor landmarks  of  Western  medical  history, 
showing  how  important  this  disease  was  in 
the  development  of  modem  medicine.  In 
addition  to  describing  the  contributions  of 
the  well-known  giants  of  medical  history, 
he  also  very  nicely  describes  some  of  the 
lesser-known  contributors.  For  example,  in 
the  chapter  "Three  Heretics"  he  describes 
"Dr  George  Bodington  (181 1-1882)  one  of 
a  species  endangered  even  in  his  day  and 
even  more  today,  an  independent-minded 
general  practitioner  removed  both  geograph- 
ically and  in  spirit  from  the  fashionable  cen- 
tres of  learning,  impatient  with  pontifical 
pronouncements  handed  down  from  on  high 
and  skeptical  about  medical  dogmas  based 
on  revelation."  His  1 840  "Essay  on  the  Treat- 
ment and  Cure  of  Pulmonary  Consumption; 
On  Principles  Natural.  Rational  and  Suc- 
cessful" castigated  the  then-standard  prac- 
tices of  treating  TB  with  digitalis  and  tatiu" 
emetic  and  enclosing  patients  in  sealed 
rooms.  He  advocated  an  early  version  of  the 
sanatorium  (Domiandy's  preferred  form  of 
the  tenn).  for  which  he  rented  a  house  clo.se 
to  his  home,  "for  patients  'who  are  desirous 
or  who  are  recommended  to  remove  from 
their  homes  for  the  benefit  of  the  dryness. 
freshness  and  purity  of  the  air.  constant  and 
watchful  care,  exercise  and  a  varied  and  nu- 
tritious diet."'  The  only  dmgs  he  used  were 
small  quantities  of  w  ine  with  meals  and  mor- 
phine as  a  sedative.  Although  he  was  in  turn 
castigated  and  then  ostracized  by  the  med- 
ical establishment,  perhaps  because  of  the 
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confrontational  vehemence  of  his  presenta- 
tions, in  addition  lo  having  an  idea  that  was 
ahead  of  its  time,  the  approach  he  described 
subsequently  became  the  standard  of  care 
for  treating  TB  for  a  nearly  a  century.  In  a 
footnote  Dormandy  includes  Shaw's  refer- 
ence to Bodington  in  Tlie Doctor 's Dilemma. 
which  was  written  well  into  the  sanatorium 
era:  "He  was  ruined  and  driven  out  t)f  prac- 
tice for  only  opening  the  windows:  and  now 
we  won't  let  a  consumptive  patient  have  as 
much  as  a  roof  over  his  head."  Here,  as 
elsewhere  in  the  book,  Dormandy's  foot- 
notes are  as  interesting  and  pertinent  as  is 
the  main  text. 

Dormandy  gives  coloiful  descriptions  of 
the  discovery  of  the  tubercle  bacillus,  the 
origins  of  radiology,  the  development  of  the 
bacillus  of  Calmette  and  Guerin  (BCG)  vac- 
cine, the  evolution  of  thoracic  surgery,  and 
the  other  landmarks  in  the  science  of  TB. 
These  well-referenced  stories  include  social 
and  biographical  commentary  and  criticism 
as  well  as  connections  to  the  cultural  fig- 
ures affected  by  those  medical  advances. 
He  describes  how  George  Orwell,  for  ex- 
ample, was  able  to  take  advantage  of  well- 
placed  and  wealthy  connections  to  obtain  a 


supply  of  streptomycin  in  1947.  before  this 
revolutionary  new  TB  drug  became  widely 
available,  and  how  it  helped  to  extend  his 
life  long  enough  for  him  to  complete  his 
work  on  the  book  19H4.  Unfortunately,  he 
developed  a  hypersensitivity  reaction  to  the 
drug  (well-described  by  Orwell  in  a  lener 
that  Dormandy  quotes  at  some  length)  and 
did  not  live  long  enough  to  learn  about  the 
other  new  antibiotics,  para-aminosalicylic 
acid  and  isoniazid,  that  were  discovered  to 
be  effective  against  the  disease  at  about  the 
same  time. 

The  White  Death  includes  a  final  chap- 
ter. "An  Imperfect  Civilisation."  that  intro- 
duces and  confronts  some  of  the  contempo- 
rary and  global  is.sues  in  TB.  such  as  its 
interaction  with  the  human  immunodefi- 
ciency virus  pandemic,  multi-drug  resis- 
tance, and  directly  observed  therapy.  Dor- 
mandy points  out  and  briefly  outlines  some 
of  the  tremendous  medical,  political,  and 
cultural  complexity  of  these  modem  chal- 
lenges. He  concludes  with  a  touching  end- 
ing that  refers  back  to  earlier  parts  of  the 
narrative,  in  which  he  reminds  modem  read- 
ers of  the  folly  of  being  ovedy  dogmatic  or 
impatient  for  a  final  practical  approach  or 


cure,  but  at  the  same  time  describes  how 
persi.stent  hope  is  part  of  the  "personality" 
of  TB. 

Among  American  TB  controllers  one  re- 
alization of  the  past  decade  has  been  that 
TB  never  was  brought  under  control  in  most 
of  the  world,  along  with  the  recognition  that 
only  by  controlling  TB  throughout  the  worid 
will  the  disease  really  come  under  control 
here.  The  White  Death  invites  a  sequel  that 
would  extend  its  history  into  other  parts  of 
the  world — into  other  places  and  cultures. 
Reading  about  how  creative  lives  were  cut 
short  by  TB  during  the  Romantic  period  of 
Westem  culture,  for  example,  one  wonders 
about  the  creative — as  well  as  the  ordinary — 
personalities  of  other  places  and  cultures 
that  have  been  and  that  continue  to  be  cut 
short  in  such  large  numbers.  Perhaps  an 
equally  compassionate  history  of  TB  out- 
side of  we.stem  civilization  is  already  now 
being  written. 

Stefan  V  Goldberg  MD 

Seattle-King  County 

Tuberculosis  Clinic 

Harbors'iew  Medical  Center 

University  of  Washington 

Seattle.  Washington 
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AARC  Clinical  Practice  Guideline 


Pulmonary  Rehabilitation 


PR  1.0  PULMONARY  REHABILITATION: 

Pulmonary  rehabilitation  is  a  restorative  and  pre- 
ventive process  for  patients  with  chronic  respirato- 
ry disease. 

PR  2.0  DESCRIPTION/DEFINITION: 

Pulmonary  rehabilitation  (PR)  has  been  defined  as  a 
"multi-disciplinary  program  of  care  for  patients 
with  chronic  respiratory  impairment  that  is  individ- 
ually tailored  and  designed  to  optimize  physical 
and  social  performance  and  autonomy.""' 

As  lung  reserve  declines,  dyspnea  worsens  and  in- 
dependent daily  activity  performance  erodes.  PR 
provides  multidisciplinary  training  to  improve  the 
patient's  ability  to  manage  and  cope  with  progres- 
sive dyspnea.- 

Although  PR  efforts  are  often  focused  on  patients 
with  chronic  obstructive  pulmonary  disease  (chron- 
ic bronchitis  and/or  emphysema),'''  other  condi- 
tions appropriate  for  this  process  include,  but  are 
not  limited  to.  patients  with  asthma,^  interstitial  dis- 
ease,** bronchiectasis.**  cystic  fibrosis,"^"  chest  wall 
diseases,^  neuromuscular  disorders.'-"  ventilator 
dependency,'"*'-"  and  before  and  after  lung  surgery 
for  transplantation,"'  volume  reduction,'^"*  or  can- 
cer 


19,20 


PR  services  include  critical  components  of  assess- 
ment, physical  reconditioning,  skills  training,  and 
psychological  support.--'  Additional  PR  services 
may  include  vocational  evaluation  and  counsel- 
ing.- The  PR  program  must  be  tailored  to  meet  the 
needs  of  the  individual  patient,  addressing  age-spe- 
cific and  cultural  variables,  and  should  contain  pa- 
tient-determined goals,  as  well  as  goals  established 
by  the  individual  team  discipline.-"-'  Both  patients 
and  families  participate  in  this  training  adminis- 
tered by  health  care  professionals.  These  pul- 
monary rehabilitation  services  are  overseen  by  a 


medical  director  to  assure  appropriate  performance 
by  the  program  staff  and  to  assure  proper  service 
delivery.- 

This  guideline  is  appropriate  for  pediatric,  adult, 
and  geriatric  patients  in  whom  clear  indications  for 
rehabilitation  are  present  and  who  possess  the  nec- 
essary cognitive  and  physical  capabilities. 

Based  on  the  individualized  assessment  the  follow- 
ing areas  of  education  and  training  should  be  con- 
sidered:^ 

2.1  pulmonary  anatomy  and  physiology  includ- 
ing the  pathophysiology  of  lung  disease-"*-^ 

2.2  description  and  interpretation  of  medical 
tests-^--'-' 

2.3  bronchial  hygiene  techniques''*'-'" 

2.4  exercise  conditioning  and  techniques  that 
include:'^ 

2.4.1  breathing  retraining'^ 

2.4.2  endurance,  strength,  and  flexibility 
training 

2.4.2.1  upper  extremity '^■■*- 

2.4.2.2  lower  extremity"'*' 

2.4.3  ventilatory  muscle  training  (its  role 
is  still  undetermined,  since  no  evidence 
exists  that  it  contributes  to  functional  im- 
provement when  added  to  a  traditional 
upper  and  lower  extremity  exercise  train- 
ing program).'-'* 

2.4.4  energy  conservation  as  it  applies  to 
activities  of  daily  living'*'"''* 

2.5  indications,  actions,  and  side-effects  of 
medications  including  non-prescription  prod- 
ucts, such  as  vitamins,  over-the-counter  medi- 
cations, and  herbal  remedies'* 

2.6  functional  self-management 

2.6.1  self  assessment  and  symptom  man- 
agement*'^ 

2.6.2  infection  control  with  emphasis  on 
avoidance,  early  intervention,  and  imiiui- 
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nizatioir"'"*'' 

2.6.3  environment  control 

2.6.4  indications  tor  seeking  additional 
medical  resources 

2.7  sleep  disturbances,  eg.  insomnia  and  sleep 
apnea  as  they  relate  to  chronic  lung  disease 

2.8  sexuality  and  intimacy"*""" 

2.9  nutrition-'"-^-* 

2.10  smoking  cessation-"^' ■" 

2.11  psychosocial  intervention  and  support-'  '''* 

2.12  available  community  services,  including 
patient/family  support  groups^'^ 

2.13  advance  care  planning"'-^' 

2.14  travel  issues*'- 

2.15  recreation/leisure  activities'^ 

2.16  stress  management 

2.17  indications  for  oxygen,  and  methods  of  de- 
livery^ 

PR  3.0  SETTINGS: 

PR  may  take  place  in,  but  is  not  limited  to: 

3.1  the  inpatient  setting,  including  medical  cen- 
ter, skilled  nursing  facility,  or  rehabilitation 
hospital- 

3.2  the  outpatient  setting--*^ 

3.2.1  outpatient  hospital-based  clinic 

3.2.2  comprehensive  outpatient  rehabili- 
tation facility  (CORF) 

3.2.3  physician's  office 

3.2.4  alternate  or  extended  care  facility 

3.2.5  patient's  home'"' 

PR  4.0  INDICATIONS: 

The  indications  for  PR  include  the  presence  of  res- 
piratory impairment  potentially  responsive  to  the 
techniques  available. '■-■'*  Such  impairment  may  be 
manifested  as: 

4.1  dyspnea  experienced  during  rest  or  exertion 

4.2  hypoxemia,  hypercapnia 

4.3  reduced  exercise  tolerance  or  a  decline  in 
the  patient's  ability  to  perform  activities  of 
daily  living 

4.4  an  unexpected  deterioration  or  worsening 
symptoms  against  a  background  of  long-stand- 
ing dyspnea  and  a  reduced  but  stable  exercise 
tolerance  level 

4.5  the  need  for  surgical  intervention  (pre-  and 
postoperative  lung  resection,  transplantation,  or 
volume  reduction) 

4.6  chronic  respiratory  failure  and  the  need  to 


initiate  mechanical  \entilation 

4.7  ventilator  dependence 

4.8  increasing  need  tV)r  acute  care  inter\ention, 
including  emergency  room  visits,  hospitaliza- 
tions, and  unscheduled  physician  office  visits 

PR  5.0  CONTRAINDICATIONS: 

The  initial  assessment  of  the  patient  should  estab- 
lish his  or  her  willingness  to  participate  in  the  reha- 
bilitation process.  The  presence  of  certain  condi- 
tions would  make  successful  completion  of  the  re- 
habilitation process  unlikely.- 

5.1  Potential  contraindications  to  PR  mclude  is- 
chemic cardiac  disease,  acute  cor  pulmonale, 
severe  pulmonary  hypertension,  significant 
hepatic  dysfunction,  metastatic  cancer,  renal 
failure,  severe  cognitive  deficit,  and  psychiatric 
disease  that  interferes  with  memory  and  com- 
pliance. The  decision  to  provide  or  withhold 
PR  should  be  based  on  a  thorough,  individual- 
ized assessment. 

5.2  Substance  abuse  without  the  desire  to  cease 
use  would  seriously  interfere  with  successful 
PR. 

5.3  Physical  limitations  such  as  poor  eyesight, 
impaired  hearing,  a  speech  impediment,  or  or- 
thopedic impairment  may  require  modification 
of  the  PR  setting  but  should  not  interfere  with 
participation  in  a  PR  program. 

PR  6.0  HAZARDS/COMPLICATIONS: 

Hazard.s/complications  associated  with  PR  are  pri- 
marily related  to  the  exercise  program.  During  ex- 
ercise the  cardiovascular  and  ventilatory  systems 
must  be  able  to  respond  to  increased  demands.  Ex- 
ercise can  lead  to  muscle  or  ligament  injuries. 

PR  7.0  LIMITATIONS  OF  METHOD: 

7.1  Patient  related 

7.1.1  The  patient  ma\  ha\e  a  disease  pro- 
cess that  has  progressed  to  the  stage 
where  rehabilitatn)n  is  not  possible. 

7.1.2  The  patient  may  not  adhere  to  or 
complete  the  program  because  it  appears 
to  be  complicated  or  because  of  a  sense  of 
hopelessness,  depression,  or  a  lack  of  mo- 
tivation. 

7.1.3  The  patient/patient  family  may  be 
reluctant  to  make  changes  in  their  usual 
program,  medications,  start  new  therapy. 
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quit  smoking,  use  supplemental  cixygen, 
or  exercise.-' 

7.1.4  riiere  might  be  concerns  or  limita- 
tions in  transportation. 

7.1.5  Financial  resources  might  not  be 
available. 

7.1.6  The  patient  may  have  to  stop  the  pro- 
gram because  of  an  acute  exacerbation,  or 
worsening  of  another  medical  conditit)n. 

7.2  Related  to  the  health  care  system 

7.2.1  Reimbursement  by  intermediaries  or 
third-party  payers  is  not  standardized. 

PR  8.0  ASSESSMENT  OF  NEED: 

8.1  The  patient  must  be  under  the  care  of  a 
physician  for  the  pulmonary  condition  for 
which  he  or  she  needs  rehabilitation.  Appropri- 
ate members  of  the  PR  team  participate  in  the 
patient's  assessment.  The  initial  evaluation 
should  include  the  medical  history,  diagnostic 
tests,  current  symptoms,  physical  assessment, 
psychological,  social,  or  vocational  needs,  nu- 
tritional status,  exercise  tolerance,  determina- 
tion of  educational  needs,  and  the  patient's  abil- 
ity to  carry  out  activities  of  daily  living. - 

8.2  Areas  to  be  evaluated  and  reviewed  in- 
clude:- 

8.2.1  effect  on  quality  of  life 

8.2.2  pulmonary  function  as.sessment.  in- 
cluding arterial  blood  gas  analysis 

8.2.3  use  of  medical  resources  such  as 
hospitalizations,  urgent  care/emergency 
room  visits,  or  physician  visits 

8.2.4  exercise  ability 

8.2.5  dependence  vs  independence  in  ac- 
tivities of  daily  living 

8.2.6  impairment  in  occupational  perfor- 
mance 

8.2.7  psychosocial  problems  such  as  anxi- 
ety or  depression 

8.2.8  oxygen  saturation  at  rest,  with  activ- 
ity, and  possibly  during  sleep 

8.2.9  co-morbidity 

8.2.10  smoking  history 

8.2.11  motivation  for  rehabilitation,  in- 
cluding commitment  to  spending  the  time 
necessary  for  active  program  participation 

8.2.12  current  medications 

8.2.13  appropriate  blood  tests 

8.2.14  electrocardiogram 


8.2.15  chest  radiograph 

8.2.16  social  support 

8.2.17  potential  need  for  assistive  devices, 
eg.  walker,  wheel  chair 

8.2.18  adherence  to  recommended  treat- 
ment modalities 

8.2.19  physician  support  available  to  patient 

8.2.20  availability  of  transportation  and 
patient/l'annly  desire  to  use  what  may  be 
available 

8.2.21  financial  resources 

PR  9.0  ASSP:SSMENT  of  OUTCOME: 

9.1  Evidence  exists  for  the  effectiveness  of  PR 
with  respect  to  exercise  tolerance,  utilization  of 
health  care  resources,  and  quality  of  lij'e.'-*"'"'^  '•"' 
There  is  some  evidence  that  PR  may  improve 
survival  in  patients  with  COPD.^''  ™-^'  The  ef- 
fectiveness of  PR  can  best  be  established  by 
comparing  the  baseline  condition  of  the  patient 
to  his  or  her  condition  as  a  consequence  of  par- 
ticipation in  the  PR  program  and  should  in- 
volve both  qualitative  and  quantitative  mea- 
sures. Such  measurements  should  include: 

9.1.1  indicators  of  health  related  quality 
of  life''''''"'**'  including  a  reduction  in  dysp- 

pig3.'i,W.67.77.82.83 

9.1.2  enhanced  ability  to  perform  activi- 
ties of  daily  living  including  energy  con- 
servation^-**"' 

9.1.3  increased  exercise  tolerance  and 
performance"-^'-"^-^*-"-^'^-'*^"'*** 

9.1.4  decreased  respiratory  symptoms,  eg, 
frequency  of  cough,  sputum  production, 
wheezing 

9.1.5  increased  knowledge  about  pul- 
monary disease  and  its  management'*'^"''' 

9.1.6  reduced  need  for  medical  services 
including  outpatient  treatment  and  hospi- 
tal admission^"**^"-" 

9.1.7  increased  ventilator-free  time  in  the 
ventilator-dependent  patient 

9.1.8  return  to  productive  employment 

9.2  Documentation  and  data  collection  can  de- 
velop information  regarding  the  cost-effective- 
ness of  PR.™^'-'^" 

9.3  The  benefit  of  long-term  follow-up.  includ- 
ing maintenance  programs,  should  be  evaluated. 

9.3.1  educational/recreational  support 
group 
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9.3.2  independent  maintenance  exercise 

9.3.3  scheduled,  individualized,  on-going 
exercise/educational  input  troni  PR  team 

10.0  RESOURCES: 
10.1  Personnel 

The  number  of  disciplines  contributing  to  a  PR 
program  varies  with  the  size  and  scope  of  the  PR 
program  and  the  availability  of  those  disciplines 
within  the  setting.  Members  might  include  a  res- 
piratory care  practitioner,  registered  or  licensed 
nurse,  physical  therapist,  pharmacist,  occupa- 
tional therapist,  dietitian,  social  worker,  exercise 
physiologist,  chaplain,  speech  therapist,  and 
mental  health  professional.-  All  personnel 
should  be  trained  in  basic  life  support  techniques 
and.  if  possible,  advanced  cardiac  life  support. 

10.1.1  Medical  director:  should  be  a  li- 
censed physician  with  an  interest  in  and 
knowledge  of  PR,  pulmonary  function, 
and  exercise  evaluation. 

10.1.2  Program  director/coordinator: 
should  be  trained  in  health-related  profes- 
sion and  have  clinical  experience  and  ex- 
pertise in  the  care  of  patients  with  chronic 
lung  disease.  She  or  he  should  understand 
the  philosophy  and  goals  of  PR  and  be 
knowledgeable  in  administration,  market- 
ing, education,  patient  training,  and  ob- 
taining reimbursement. 

10.1.3  Team  members:  each  member 
should  be  well-trained  in  his  or  her  spe- 
cialty, demonstrate  the  ability  to  establish 
rapport  with  and  convey  the  necessary 
knowledge  and  skills  to  patients,  and  have 
a  good  working  knowledge  of  the  skills  of 
fellow  team  members.  Each  team  member 
should  be  qualified  in  their  area  of  exper- 
tise to  access  the  patient's  needs,  provide 
appropriate  intervention,  and  monitor  pa- 
tient outcomes.'''*  The  possession  of  cre- 
dentials appropriate  to  each  specialty  is 
recommended,  as  well  as  appropriate  li- 
censing for  each  state.  Persons  responsi- 
ble for  pulmonary  function  testing,  blood 
gas  analysis,  exercise  testing,  and  those 
engaged  in  any  patient  educational  train- 
ing concerning  needed  therapy  should 
deinonstrate  the  knowledge  and  skills 
specified  in  the  relevant  AARC  Clinical 


Practice  Guidelines. '•^"-"•^•^•''"''  The  infor- 
mation and  recommendations  provided  to 
patients  should  be  evidence-based  and 
consistent  across  the  program.  Each  team 
member  must  be  aware  of  the  content  of 
each  discipline's  educational  content. 

10.2  Physical  facilities 

The  physical  area  for  PR  can  vary  greatly  de- 
pending upon  program  structure,  patient  popu- 
lation, needs,  and  resources.  The  site  should 
provide  an  appropriate  environment  with  ade- 
quate space,  few  interruptions  or  other  distrac- 
tions, sufficient  lighting  and  temperature  con- 
trol, and  comfortable  seating.  It  is  essential  to 
have  adequate  parking  and  handicap  access. 

10.3  Patient  education  materials''^ 

10.3.1  workbooks  and  videotapes''" 

10.3.2  lung  and  skeletal  models 

10.3.3  anatomical  posters 

10.4  Equipment 

10.4.1  stethoscope 

10.4.2  manual  sphygmomanometer 

10.4.3  pulse  oximeter'^ 

10.4.4  supplemental  oxygen  source 

10.4.5  access  to  laboratory  for  arterial 
blood  gas  analysis'^ 

10.4.6  stopwatch 

10.4.7  calibrated  cycle  ergometer  or  mo- 
torized treadmill  (Measured  walking  dis- 
tance may  be  used  if  an  ergometer  or 
treadmill  is  not  available.)''^ 

10.4.8  free-w  eights  or  elastic  bands 

10.4.9  patient's  own  equipment,  eg,  me- 
tered-dose  inhaler  and  spacer,  coinpressor 
nebulizer  for  home  use"''' 

10.4.10  emergency  plan  and  supplies^-'' 

10.4.11  EKG  monitoring  during  exercise, 
if  indicated,  and  defibrillation  and  crash 
cart'"^ 

10.4.12  spirometer 

10.4.13  peak  flow  itieter 

11.0  MONITORING: 

11.1  Patient:  the  following  should  be  monitored 

at  baseline  and  at  appropriate  intervals  to  assure 
validity  of  results  and  appropriateness  of  inter- 
vention: 

11.1.1  patient's  response  to  progressive 
and  general  reconditioning  exercises  in 
conjunction  with  breathing  techniques 
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11.1.2  patient's  oxygen  leiiuiiements  at 
rest  and  w  ith  exercise 

11.1.3  knowledge  and  skills  acquisition: 
demonstrations  and  questionnaires  should 
he  used  to  document  evidence  of  change 

11.1.4  patient's  subjective  comments 

11.1.5  progress  in  achieving  goals  estab- 
lished at  baseline 

11.2  Patient  clinical  monitoring  during  sched- 
uled, supervised  session 

11.2.1  patient  appearance 

11.2.2  vital  signs 

11.2.3  cardiac  telemetry,  if  needed 

11.2.4  perceived  exertion  and  dyspnea 
(eg,  use  of  Borg  Scale) 

11.2.5  Ot  saturation  via  oximeter 

11.3  PR  services:  each  program  should  estab- 
lish clinical  indicators  that  objectively  measure 
the  information  and  instruction  provided  to  the 
patient  and  should  document  the  outct)mes. 
Content,  goal  orientation,  and  applicability 
should  be  reviewed  on  a  regular  basis. 

12.0  FREQUENCY: 

Training  and  informational  components  of  PR 
should  be  delivered  in  a  systematic  manner  to  as- 
sure that  all  patient  care  issues  are  addressed.  There 
should  be  repetition  sufficient  to  ensure  retention  of 
information  and  skills.  Giving  the  patient  too  much 
information  at  one  time  may  cause  confusion.  Easy- 
to-read  patient  education  materials  should  be  used 
to  complement  and  reinforce  verbal  instructions.''' 
Program  schedules  vary  according  to  staff,  facili- 
ties, resources,  budget,  and  patient  needs.'"*'  PR  ser- 
vices are  commonly  provided  over  a  period  of  12 
hours  per  week  for  6  or  more  weeks,  governed  by 
the  patient's  individual  needs.""  Patients  are  en- 
couraged, when  possible,  to  participate  in  an  ongo- 
ing maintenance  exercise  program  to  sustain  the 
training  effect. 

13.0  INFECTION  CONTROL: 

13.1  The  staff,  supervisors,  and  physicians  asso- 
ciated with  the  PR  program  should  be  conver- 
sant with  ■'Guideline  for  Isolation  Precautions  in 
Hospitals"'"-  and  develop  and  implement  poli- 
cies and  procedures  for  the  program  that  comply 
with  its  recommendations  for  Standard  Precau- 
tions and  Transmission-Based  Precautions. 

13.2  The  program  manager  and  its  medical  di- 


rector should  maintain  communication  and  co- 
operation with  the  motiier  institution's  infection 
control  service  and  the  personnel  health  service 
to  help  assure  consistency  and  thoroughness  in 
complying  with  the  institution's  policies  related 
to  immunizations,  post-exposure  prophylaxis, 
and  job-  and  community-related  illnesses  and 
exposures."" 

13.3  The  importance  of  immunization  for  in- 
fluenza"*'* and  pneumococcal  pneumonia,'*'  and 
avoidance  of  exposure  during  periods  of  high  in- 
cidence of  respiratory  infections  in  the  commu- 
nity should  be  stressed  to  patients.  Staff  mem- 
bers should  receive  the  influenza  vaccination."^ 

13.4  Patients  and  staff  members  with  signs  and 
symptoms  of  respiratory  infection  should  avoid 
contact  with  patients. 

13.5  Adequate  handwashing""  and  proper  ven- 
tilation with  prescribed  air  exchanges  should  be 
assured."'" 

13.6  Equipment  shared  by  patients  much  be 
cleaned  and  maintained  appropriately.  Specific 
procedures  are  provided  in  the  2001  update  of 
static  lung  volume  measurement  (Section  13.4- 
j3  -7)1117  Proper  cleaning  methods  for  the  pa- 
tient's personal  therapeutic  equipment  should 
be  regularly  reinforced.-""' '" 

14.0  AGE-SPECIFIC  ISSUES: 

Instructions  should  be  provided  and  techniques  de- 
scribed in  a  manner  that  take  inH)  consideration  the 
learning  ability  and  communications  skills  of  the 
patient  being  served. 

14.1  Infant  and  Neonatal:  This  Guideline  does 
not  apply. 

14.2  Pediatric:  This  Guideline  is  appropriate 
for  children  with  indications  who  can  be  moti- 
vated and  who  can  follow  directions. 

14.3  Geriatric:  This  Guideline  is  appropriate 
for  members  of  the  geriatric  population  with  in- 
dications who  are  motivated  and  who  can  fol- 
low directions. 

Pulmonary  Rehabilitation  Guideline  Committee 
(The  principal  author  is  listed  first): 

John  E  Hod)ikin  MD  FAARC.  Co-Chair.  Deer  Park  CA 
Lciiui  Hillini;  CRT.  Co-Chair  Concord  CA 
Phillip  D  Holwny  EdD  RRT.  Coliiinhus  OH 
Rebecca  J  Hoherfy  RRT  Hilliard  OH 


Respiratory  Care  •  May  2002  Vol  47  No  5 


621 


AARC  Guideline:  Pulmonary  Rehabilitation 


Christine  Kelly  MPA  RRT.  Oakland  CA 
Trina  M  Limherji  RRT  FAARC.  San  Die^o  CA 
Kevin  Ryan  RRT.  Deer  Park  CA 
Paul  A  Selerky  MD  FAARC,  Newport  Beach  CA 
Dennis  C  Sohitsh  MA  PT  Milwaukee  Wl 
Peter  A  Soialwrn  MD.  Rochester  MN 


REFERENCES 

1.  Piilimnuiiy  rehabilitation- 1 999.  Official  statement  of 
the  American  Thoracic  Society.  Am  J  Respir  Crit  Care 
Med  1999;  159(5  Pt  1 ):  1666- 1682. 

2.  American  Association  of  Cardiovascular  and  Pul- 
monary Rehabilitation.  Guidelines  for  pulmonary  reha- 
bilitation programs.  2nd  ed.  Champaign.  IL:  Human  Ki- 
netics: 1998. 

3.  American  Thoracic  Society.  Standards  for  the  diagnosis 
and  care  of  patients  with  chronic  obstructive  pulmonary 
disease.  Am  J  Respir  Crit  Care  Med  1995:152(5  Pt 
2):S77-S12I. 

4.  Celli  BR.  Pulmonary  rehabilitation  in  patients  with 
COPD.  Am  J  Respir  Crit  Care  Med  1 995: 152(3);86 1-864. 

5.  Ries  AL.  Kaplan  RM.  Limberg  TM,  Prewitt  LM.  Ef- 
fects of  pulmonary  rehabilitation  on  physiologic  and 
psychosocial  outcomes  in  patients  with  chronic  obstruc- 
ti\e  pulmonary  disease.  Ann  Intern  Med  1995:  122(  1)  : 
823-832. 

6.  Tiep  BL.  Disease  management  of  COPD  with  pul- 
monary rehabilitation.  Chest  1997:1 12(6):1630-1656. 

7.  Cambach  W.  Wagenaar  RC.  Koelman  TW.  van  Kiem- 
pema  AR.  Kemper  HC.  The  long-term  effects  of  pul- 
monary rehabilitation  in  patients  with  asthma  and 
chronic  obstructive  pulmonary  disease:  a  research  syn- 
thesis. Arch  Phys  Med  Rehabil  1999:80(  1 1: 103-1 1 1 . 

8.  Foster  S.  Thomas  HM  3rd.  Pulmonarv  rehabilitation  in 
lung  disease  other  than  chronic  obstructive  pulmonary 
disease.  Am  Rev  Respir  Dis  1990;14l(3):601-604. 

9.  Buschbacher  R.  Outcomes  and  problems  in  pediatric 
pulmonary  rehabilitation,  .^m  J  Phys  Med  Rehabil 
l995:74(4):287-293. 

10.  Orenstein  DM.  Franklin  BA.  Doershuk  CF.  Hellerstein 
HK.  Germann  KJ.  Horowitz  JG.  Stern  RC.  Exercise 
conditioning  and  cardiopulmonary  fitness  in  cystic  fi- 
brosis: the  effects  of  a  three-month  supervised  running 
program.  Chest  198l:80(4):392-398. 

1  1 .  DeJong  W.  Grevink  RG,  Roorda  RJ.  Kapstein  AP.  van 
der  Schans  CR.  Effect  of  a  home  exercise  training  pro- 
gram in  patients  with  cystic  fibrosis.  Chest  1994:105 
(2):463-468. 

12.  Bach  JR  Pulmonary  rehabilitation  in  neuromuscular 
disorders.  Neurology  1993:14:515-529. 

13.  Stice  KA,  Cunningham  CA.  Pulmonarv  rehabilitation 
with  respiratory  complications  of  poslpolio  syndrome. 
Rehabil  Nurs  1995:20(  1  ):37-42. 

1 4.  Bach  JR.  Inlintola  P.  Alba  AS,  Holland  IE.  The  ventila- 
tor-assisted individual:  cost  analysis  of  institutionaliza- 


tion vs  rehabilitation  and  in-home  management.  Chest 
1992:101(1  ):26-3(). 

1 5.  Muir  JF.  Pulmonary  rehabilitation  in  chronic  respiratory 
insufficiency.  5.  Home  mechanical  ventilation.  Thorax 
1993;48(  12):  1264-1273. 

16.  Craven  JL,  Bright  J.  Dear  CL.  Psjchiatric.  psychoso- 
cial, and  rehabilitative  aspects  of  lung  transplantation. 
Clin  Chest  Med  1 990: 1 1  ( 2):247-257. 

17.  Cooper  JD.  Trulock  EP.  Triantafillou  A.  F'atterson  GA, 
Pohl  MS,  Delaney  PA,  et  al.  Bilateral  pneumonectomy 
(volume  reduction)  for  chronic  obstructive  pulmonary 
disease.  J  Thorac  Cardiovasc  Surg  1995;109(  I  J:106- 
l  16:  discussion  1  16-1  19. 

18.  Colt  HG,  Ries  AL,  Brewer  N,  Moser  K.  Analysis  of 
chronic  obstructive  pulmonary  disease  referrals  for  lung 
Nolume  reduction  surgery.  J  Cardiopulm  Rehabil 
1997:17(4):248-252. 

19.  Bernhard  J,  Ganz  PA.  Psychosocial  issues  in  lung  can- 
cer patients  (Part  I).  Chest  1991:99(11:216-223. 

20.  Ries  AL.  Rehabilitation  for  the  patient  with  advanced 
lung  disease:  designing  an  appropriate  program,  estab- 
lishing realistic  goals,  meeting  the  goals.  Semin  Respir 
Crit  Care  Med  1996;17:451-463. 

2 1 .  Emery  CF.  Leatherman  NE.  Burker  ES,  Maclnt\  re  NR. 
Psychological  outcomes  of  a  pulmonary  rehabilitation 
program.  Chest  1991;100(3):613-617. 

22.  Kersten  L.  Changes  in  self-concept  during  pulmonary^ 
rehabilitation.  Parts  1  and  2.  Heart  Lung  1990:19(5  Pt 
1  ):456-462  and  1990:19(5  Pt  1  ):463-470. 
Folden  SL.  Definitions  of  health  and  health  goals  of 
participants  in  a  community-based  pulmonary  rehabili- 
tation program.  Public  Health  Nurs  1993: 1 0(  I  ):31-35. 
Hogg  JC,  Mackleni  PT,  Thurlbeck  W'M.  Site  and  nature 
of  airways  obstruction  in  chronic  obstmctive  lung  dis- 
ease. N  Engl  J  Med  1968:278(25):  1355- 1360. 
Mitchell  RS.  Stanford  RE,  Johnson  JM,  Silvers  GW. 
Dart  G,  George  MS.  The  morphologic  features  of  the 
bronchi,  bronchioles,  and  alveoli  in  chronic  airway  ob- 
struction: a  clinopathologic  study.  Am  Re\  Respir  Dis 
1976:1 14(1  ):I37-145. 

Thurlbeck  WM.  Pathophysiology  of  chronic  obstructive 
pulmonary  disea.se.  Clin  Chest  Med  1990:1  l(3):3S9-403. 
Enright  PL.  Hodgkin  JE.  Pulmonary  function  tests.  In: 
Burton  GG,  Hodgkin  JE.  Ward  JJ,  editors.  Respiratory 
care:  a  guide  to  clinical  practice.  4th  ed.  Philadelphia: 
JB  Lippincott;  1997:225-248. 

28.  Ries  AL,  Farrow  JT.  Clausen  JL.  Accuracy  of  two  ear 
oximeters  at  rest  and  during  exercise  in  pulmonary  pa- 
tients. Am  Rev  Respir  Dis  1985;132(3):685-689. 

29.  Steele  B.  Timed  walking  tests  of  exercise  capacity  in 
chronic  cardiopulmonary  illness.  J  Cardiopulm  Rehabil 
1996:l6(l):25-33. 

30.  Ries  AL.  The  role  of  exercise  testing  in  pulmonary  di- 
agnosis. Clin  Chest  Med  1 987;8(  1  ):8 1  -89. 

31.  Jones  NL.  Clinical  exerci.se  testing.  4th  ed.  Philadel- 
phia: WB  Saunders;  1997. 

32.  Wasserman  K,  Hansen  J,  Sue  D.  et  al.  Principles  of  ex- 
ercise testing  and  interpretation,  3rd  ed.  Philadelphia: 
Lippincott  Williams  &  Wilkins;  1999, 


23. 
24. 
25. 

26. 

27. 


622 


Respirator^-  Care  •  Mai-  2002  Vol  47  No  5 


AARC  GuiDi-LiNH:  Pulmonaky  Rhhabilh  a  HON 


33.  American  Association  tor  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Pulse  oximetry.  Respir 
Care  IWl;  .^6(  12):  1406- 1409. 

34.  American  Association  for  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Postural  drainage  therapy. 
Respir  care  1991;  36(12):  1418-1426. 

35.  .American  Association  for  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Directed  cough.  Respir 
Care  1993;38(5):495-499. 

36.  American  College  of  Chest  Physicians/American  Asso- 
ciation of  Cardiovascular  and  Pulmonary  Rehabilitation 
Guidelines  Panel.  Pulmonary  rehabilitation:  joint 
ACCP/AACVPR  evidence-based  guidelines.  Chest 
1997;112(5):1363-1396. 

37.  Celli  BR.  Physical  reconditioning  of  patients  v\ith  respi- 
ratory diseases:  legs,  anns,  and  breathing  retraining. 
Re.spir  Care  l994;39(5):481-493;  di.scussion  496-500. 

38.  Ries  AL.  Ellis  B.  Hawkins  RW.  Upper  extremity  exer- 
cise training  in  chronic  obstructive  pulmonary  disease. 
Chest  1988;93(4):688-692. 

39.  Martinez  FJ.  Vogel  PD.  DuPont  DN.  Stanopoulos  I. 
Gray  A.  Beamis  JF.  Supported  arm  exercise  vs  unsup- 
ported arm  exercise  in  the  rehabilitation  of  patients  with 
.severe  chronic  airflow  obstruction.  Chest  1993:103(5): 
1397-1402. 

40.  Couser  Jl  Jr.  Martinez  FJ.  Celli  BR.  Pulmonary  rehabil- 
itation that  includes  arm  exercise  reduces  metabolic  and 
ventilatory  requirements  for  simple  arm  elevation. 
Chest  1993;103(1):37-41. 

41.  Lake  FR.  Hendersen  K,  Briffa  T,  Openshaw  J.  Musk 
AW.  Upper-limb  and  lower-limb  exercise  training  in 
patients  with  chronic  airflow  obstruction.  Chest  1990; 
97(51:1077-1082. 

42.  Dugan  D.  Walker  R.  Monroe  DA.  The  effects  of  a  9- 
week  program  of  aerobic  and  upper  body  exercise  on 
the  maximal  voluntary  ventilation  of  chronic  obstruc- 
tive pulmonary  disease  patients.  J  Cardiopulm  Rehabil 
1 995: 15(2):  130- 133. 

43.  Dunn  AL.  Marcus  BH.  Kampert  JB.  Garcia  ME.  Kohl 
HW  3rd,  Blair  SN.  Comparison  of  lifestyle  and  struc- 
tured interventions  to  increase  physical  activity  and  car- 
diorespiratory fitness:  a  randomized  trial.  JAMA  1999: 
281(4):327-334. 

44.  Rashbaum  I,  Whyte  N.  Occupational  therapy  in  pul- 
monary rehabilitation:  energy  conservation  and  work 
simplification  techniques.  Phys  Med  Rehabil  Clin  N 
Am  1996:7:325. 

45.  Make  B.  Collaborative  self-management  strategies  for 
patients  with  respiratory  disease.  Respir  Care  1994; 
39(5):566-579:  discussion  579-583. 

46.  Sturm  AW,  Mostert  R,  Rouing  PJ.  van  Klingerin  B.  \  an 
.Mphen  L.  Outbreak  of  multiresistant  non-encapsulaled 
Hiwmuplulus  influenzae  infections  in  a  pulmonary  reha- 
bilitation centre.  Lancet  I990:335(8683):214-216. 

47.  Butler  JC.  Breiman  RF,  Campbell  JF,  Lipman  HB, 
Broome  CV,  Facklam  RR.  Pneumococcal  polysaccha- 
ride vaccine  efficacy:  an  evaluation  of  current  recom- 
mendations. JAMA  1 993:270(  1 5 ):  1 826- 1831. 

48.  Rothbarth  PH,  Kempen  BM,  Sprenger  MJ.  Sense  and 


nonsense  of  influenza  vaccination  in  asthma  and  chron- 
ic obstructive  pulmonary  disease.  Am  J  Respir  Crit  Care 
Med  1995: 15 1(5):  1682- 1685;  discussion  1685-1686. 

49.  Johnson  B.  Older  adults'  suggestions  for  health  care 
providers  regarding  discussions  of  sex.  Geriatr  Nurs 
1997;l8(2):65-66. 

50.  Selecky  PA.  Sexualit\  m  the  pulmonary  patient.  In: 
Hodgkin  JH,  Celli  BR,  Coimors  GL,  editors.  Pulmonary 
rehabilitation:  guidelines  to  success,  3rd  ed.  Philadel- 
phia: Lippincott  Williams  &  Wilkins;  2000:317-334. 

51.  Schols  AMWJ.  Soeters  PB,  Dingemans  .AMC.  Mostert 
R,  Frantzen  PJ,  Wouters  KF.  Prevalence  and  character- 
istics of  nutritional  depletion  in  patients  with  stable 
COPD  eligible  for  pulmonary  rehabilitation.  Am  Rev 
Respir  Dis  1993;147(5):1 151-1 156. 

52.  Gray-Donald  K.  Gibbons  L,  Shapiro  SH.  Macklem  PT. 
Martin  JG.  Nutritional  status  and  mortality  in  chronic 
obstructive  pulmonary  disease.  Am  J  Respir  Crit  Care 
Medl996;153(3):961-966. 

53.  Schols  AMWJ,  Slangen  J.  VoUnics  L,  Wouters  EF. 
Weight  loss  is  a  reversible  factor  in  the  prognosis  of 
chronic  obstructive  pulmonary  disease.  Am  J  Respir 
Crit  Care  Med  1998:157(6  Pt  1):  1791-1797. 

54.  Wilson  DO,  Rogers  RM,  Sanders  MH,  Pennock  BE. 
Reilly  JJ.  Nutritional  intervention  in  malnourished  pa- 
tients with  emphysema.  Am  Rev  Respir  Dis 
1986;134(4):672-677. 

55.  Hurt  RD,  Sachs  DPL,  Glover  ED,  Offord  KP,  Johnston 
JA,  Dale  LC,  et  al.  A  comparison  of  sustained-release 
bupropion  and  placebo  for  smoking  cessation.  N  Engl  J 
Med  1997;337(I7):1 195-1202. 

56.  Silagy  C,  Mant  DC,  Fowler  G,  Lodge  M.  Meta-analysis 
on  efficacy  of  nicotine  replacement  therapies  in  smok- 
ing cessation.  Lancet  1994:,34?(8890):139-142. 

57.  Fiore  MC,  for  the  Guideline  Panel  and  Staff.  US  Public 
Health  Service  Clinical  Practice  Guideline:  Treating  to- 
bacco use  and  dependence.  Summary.  Rockville,  MD: 
US  Dept  of  Health  and  Human  Services.  June  2000. 
Also  published  in  Respir  Care  2()0();45(  10):  1200- 1262. 

58.  Emery  CF.  Adherence  in  cardiac  and  pulmonary  reha- 
bilitation. J  Cardiopulm  Rehabil  1995;l5(6);420-423. 

59.  American  Association  for  Respiratory  Care.  AARC  Clin- 
ical Practice  Guideline:  Discharge  planning  for  the  respi- 
ratory care  patient.  Respir  Care  1 9y5:40(  1 2 ):  1 308- 1312. 

60.  Heffner  JE,  Fahy  B,  Hilling  L,  Barbieri  C.  Outcomes  of 
advance  directive  education  of  pulmonary  rehabilitation 
patients.  Am  J  Respir  Crit  Care  Med  1997:155(3):  1055- 
1059. 

61 .  Heffner  JE,  Fahy  B,  Barbieri  C.  Advance  direction  edu- 
cation during  pulmonary  rehabilitation.  Chest  1996; 
l09(2):373-379. 

62.  Sloller  JK.  Travel  for  the  technology-dependent  indi- 
vidual. Respir  Care  l994;39(4):347-360;  discussion 
360-362. 

63.  Burns  MR.  Social  and  recreational  support  of  the  pul- 
monary patient.  In:  Hodgkin  JE,  Celli  BR,  Connors  GL. 
editors.  Pulnioiiai)  rchahililalion:  guidelines  to  success, 
3rd  ed.  Philadelphia:  Lippincott  Williams  &  Wilkins; 
2000:465-477. 


RE.SPIRATOR^•  Care  •  Ma^  2002  Vol  47  No  3 


623 


AARCGUIDKLINH:  PULMONARY  RHUABII  ITATION 


64.  American  Association  for  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  O.xviien  therapy  in  the 
home  or  extended  care  tacilit\  Respir  Care 
l992:37(8):9l8-922. 

65.  Strijbos  JH,  Postma  D.S.  \an  Altena  R.  Ginieno  F. 
Koeler  GH.  A  comparison  between  an  outpatient  hospi- 
tal-based pulmonary  rehabilitation  proi;ram  and  a 
home-care  pulmonary  rehabilitation  program  in  patients 
with  COPD:  a  follow-up  of  18  months.  Chest 
1996:l()9(2):366-372. 

66.  Hodgkin  JE.  Benefits  of  pulmonary  rehabilitation.  In: 
Fishman  AP,  editor.  Pulmonary  rehabilitation.  New 
York:  Marcel  Dekker:  1996:33-54. 

67.  Lacasse  Y.  Wong  E,  Guyatt  GH.  King  D.  Cook  DJ. 
Goldstein  RS.  Meta-analysis  of  respiratory  rehabilita- 
tion in  chronic  obstructive  pulmonary  disease.  Lancet 
1996;34S(9035):1 115-1 119. 

68.  Donner  CF,  Muir  JF.  Selection  criteria  and  programmes 
for  pulmonary  rehabilitation  in  COPD  patients.  Reha- 
bilitation and  Chronic  Care  Scientific  Group  of  the  Eu- 
ropean Respiratory  Society.  Eur  Respir  J  1997:10(3): 
744-757. 

69.  Pulmonary  rehabilitation.  Thorax  2001 :56(  I  1  ):827-834. 

70.  Sneider  R.  O'Malley  JA.  Kahn  M.  Trends  in  pulmonary 
rehabilitation  at  Eisenhower  Medical  Center:  an  11- 
years  experience  (1976-19871.  J  Cardiopulm  Rehabil 
1988:8:453-461. 

71.  Sahn  SA.  Nett  LM.  Petty  TL.  Ten  year  follow-up  of  a 
comprehensive  rehabilitation  program  for  severe 
COPD.  Chest  1980:77(2  Suppl):3 11-314. 

72.  Anthonisen  NR,  Wright  EC,  Hodgkin  JE.  Prognosis  in 
chronic  obstructive  pulmonary  disease.  Am  Rev  Respir 
Dis  1986:133(1):  14-20. 

73.  Burns  MR,  Sherman  B,  Madison  R,  el  al.  Pulmonary  reha- 
bilitation outcome.  RT:  J  Respir  Care  Pract  1989;2:25-30. 

74.  Petty  T.  Pulmonary  rehabilitation.  Am  Rev  Respir  Dis 
1980:122(5  Pt  2):  159- 161. 

75.  Guyatt  GH,  Berman  LB,  Townsend  M,  Pugsley  SO, 
Chambers  LW.  A  measure  of  quality  of  life  for  clinical  tri- 
als in  chronic  lung  disease.  Thorax  1987:42(  10):773-778. 

76.  Vale  F,  Reardon  JZ.  ZuWallack  RL.  The  long-term  ben- 
efits of  outpatient  pulmonary  rehabilitation  on  exercise 
endurance  and  quality  of  life.  Chest  1993;  103(  1  ):42-45. 

77.  Goldstein  RS,  Gort  EH,  Stubbing  D,  Avendano  MA, 
Guyatt  GH.  Randomized  controlled  trial  of  respiratory 
rehabilitation.  Lancet  1 994:344(8934):  1 .394- 1 397. 

78.  Wijkstra  PJ.  Van  Altena  R,  Kraan  J,  Otlen  V,  Postma 
DS,  Koeter  GH.  Quality  of  life  in  patients  with  chronic 
obstructive  pulmonary  disease  improves  after  rehabili- 
tation at  home.  Eur  Respir  J  l994;7(2):269-273. 

79.  Troosters  T,  Gosselink  R.  Decramer  ,M.  Short-  and 
long-term  effects  of  outpatient  rehabilitation  in  patient> 
with  chronic  obstructive  pulmonary  disease:  a  random- 
ized trial.  Am  J  Med  2()00;109(3):207-212. 

80.  Wijkstra  PJ,  TenVergert  EM,  Van  Altena  R.  Otten  V. 
Postma  DS,  Kraan  J,  Koeter  GH.  Reliability  and  \alidi- 
ty  of  the  chronic  respiratory  disease  questionnaire 
(CRQ).  Thorax  l994:49(5):465-467. 

81.  Jones  PW,  Quirk  FH.  Baveystock  CM,  Littlejohns  P.  A 


self-complete  measure  of  health  status  for  chronic  air- 
tlow  limitation:  the  St  George's  respiratory  question- 
naire. Am  Rev  Respir  Dis  1992:145(6):I32I-1327. 

82.  Lareau  SC,  Carrieri-Kohlman  V,  Janson-Bjcrklie  S, 
Roos  PJ.  Development  and  testing  of  the  Pulmonary 
Functional  Status  and  Dyspnea  Questionnaire 
iPFSDQ).  Hean  Lung  1994;23(3):242-250. 

83.  Reardon  J,  Awad  E,  Normandin  E,  Vale  F.  Clark  B, 
ZuWallack  RL.  The  effect  of  comprehensive  outpatient 
pulmonary  rehabilitation  on  dyspnea.  Chest  1994: 
105(4):  1046-1052. 

84.  Bendstrip  KE,  Ingemann  Jensen  J,  Holm  S,  Bengtsson 
B.  Out-patient  rehabilitation  improves  activities  of  daily 
li\  ing.  quality  of  life  and  exercise  tolerance  in  chronic 
obstructive  pulmonary  disease.  Eur  Respir  J 
1997;l()(12):2801-2806. 

85.  White  RJ,  Rudkin  ST,  Ashley  J,  Stevens  VA,  Burrows 
S,  Pounsford  JC,  et  al.  Outpatient  pulmonary  rehabilita- 
tion in  severe  chronic  obstructive  pulmonary  disease.  J 
R  Coll  Physicians  Lond  iy97;31(5):54l-545. 

86.  Casaburi  R,  Porszasz  J,  Burns  MR,  Carithers  ER,  Chang 
RS,  Cooper  CB.  Physiologic  benefits  of  exercise  train- 
ing in  rehabilitation  of  patients  with  severe  chronic  ob- 
structive pulmonary  disease.  ,\m  J  Respir  Cril  Care 
Med  I997;155(5):1541-1551. 

87.  Griffiths  TL,  Burr  ML,  Campbell  lA,  Lewis-Jenkins  V, 
Mullins  J,  Shiels  K,  et  al.  Results  at  1  year  of  outpatient 
multidisciplin;u^  pulmonary  rehabilitation:  a  randomised 
controlled  trial.  Lancet  2000:355(9201  ):362-368. 

88.  Guell  R,  Casan  P,  Belda  J,  Sangenis  M,  Morante  F, 
Guyatt  GH.  Sanchis  J.  Long-term  effects  of  outpatient 
rehabilitation  of  COPD:  a  randomized  trial.  Chest 
2000:1  17(4):976-983. 

89.  Hopp  JW,  Lee  JW.  Hills  R.  Development  and  validation 
of  a  pulmonary  rehabilitation  know  ledge  test.  J  Car- 
diopulm Rehabil  1989;9:273-278. 

90.  Morris  K,  Hodgkin  JE,  editors.  Pulmonary  rehabilita- 
tion administration  and  patient  education  manual. 
Gaithersburg,  MD:  Aspen:  1996. 

91.  Neish  CM,  Hopp  JW.  The  role  of  education  in  pul- 
monary rehabilitation.  J  Cardiopulm  Rehabil 
1988;8:439-441. 

92.  Lewis  D,  Bell  SK.  Pulmonary  rehabilitation,  psychoso- 
cial adjustment,  and  use  of  healthcare  services.  Rehabil 
Nurs  1995;20{2):I02-I07. 

93.  Parker  L,  Walker  J.  Effects  of  a  pulmonary  rehabilita- 
tion program  on  physiologic  measures,  quality  of  life, 
and  resource  utilization  in  a  health  maintenance  organi- 
zation setting.  Respir  Care  I998;43(3):177-182. 

94.  Clinical  competency  guidelines  for  pulmonary  rehabili- 
tation professionals.  American  Association  of  Cardio- 
vascular and  Pulmonary  Rehabilitation  Position  State- 
ment. J  Cardiopulm  Rehabil  1995:15(3):173-178. 

95.  American  Association  for  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Sampling  for  arterial  blood 
gas  analysis.  Respir  Care  Iy92;37(8):913-9I7. 

96.  American  Association  for  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Resuscitation  in  acute  care 
hospitals.  Respir  Care  1 993;38(  1 1 ):  1 1 79- 1 1 88. 


624 


Respiratory  Care  •  May  2002  Vol  47  No  5 


AARC  GUlDULlNIi:  PULMONARY  REHABILITATION 


97. 


98. 


99. 


100. 


101. 


102. 


American  Association  For  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Pro\  iding  patient  and  care- 
gi\er  training.  RespirCare  1996;  41(7):658-66.'^. 
American  Association  tor  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Exercise  testing  for  evalua- 
tion of  hypoxemia  and/or  desaturation.  Respir  Care 
I992;.^7(8):907-912. 

American  Association  for  Respiratory  Care.  AARC 
Clinical  Practice  Guideline:  Selection  of  an  aerosol  de- 
livery device.  Respir  care  1992;37(8):891-897. 
Bickford  KS.  Hodgkin  JE.  Mclnturff  SL.  National  pul- 
monary rehabilitation  sur\'ey:  update.  .1  Cardiopulm  Re- 
habil  1995:15(6):406-411. 

OLiipatienl  pulmonary  rehabilitation.  Local  medical  re- 
\iew  policy.  Policy  #16.6  Blue  Cross  of  California. 
(Updated  3/15/00).  www.ugsmedicare.com/pro\ider/ 
Lnirp  CA/lmrp  index. htm#P 

Garner  JS.  Guideline  for  isolation  precautions  in  hospi- 
tals. Part  I.  Evolution  of  isolation  practices.  Hospital  In- 
fection Control  Practices  Advisory  Committee.  Am  J 
Infect  Control  1996  Feb;24(l):24-31. 


103.  Bolyard  EA.  Tablan  OC.  Williams  WW.  Pearson  ML, 
Shapiro  CN,  Deitchmann  SD.  Guideline  for  infection 
control  in  healthcare  personnel,  1998.  Hospital  Infec- 
tion Control  Practices  Advi.sory  Committee.  Infect  Con- 
trol Hosp  Epidemiol  1998;19(6):407-463.  (Erratum  in: 
Infect  Control  Hosp  Epidemiol  1998;19(7):493.] 

104.  US  Center  for  Disease  Control  and  Prevention.  Preven- 
tion of  influenza:  recommendations  of  the  Advisory 
Committee  on  Immunization  Practices.  MMWR 
2000;49(RR-03):l-38. 

105.  Larson  EL.  APIC  guideline  for  handwashing  and  hand 
antisepsis  in  health  care  settings.  AM  J  Infect  Control 
1995;23(4):259-269. 

106.  Guidelines  for  preventing  the  transmission  of  Mycnhac- 
teriuin  titbenulosis  in  health-care  facilities,  1994.  Cen- 
ters for  Disease  Control  and  Prevention.  MMWR  Morb 
Mortal  Wkly  Rep  1994  Oct  28:43(RR-I3):1-132  or 
Federal  Register  1994;59(208):54242-54303. 

107.  American  Association  for  Respiratory  Care.  AARC 
Clinical  Practice  Guideline.  Static  lung  volume,  2001 
revision  and  update.  RespirCare  2001  ;46(5):53 1-579. 


Interested  persons  may  photocopy  these  Guidehnes  for  noncommercial  purposes  of  scientific 

or  educational  advancement.  Please  credit  AARC  and  Respiratory  Care  Journal. 

All  of  the  AARC  CPGs  may  be  downloaded  at  no  charge  from 

http://www.rcjournai.eom/oniine_resource.s/cpgs/cpg_inde.x.htm/ 


Respiratory  Care  •  Ma>  2002  Vol  47  No  5 


625 


The  healing  power  of  people. 


¥ 


E 
o 

u 


m 

JC. 

o 


5 

5 


It's  about  passion.  It's  about  partnership.  It's  about  people. 

It's  about  building  something  bigger  than  just  a  hospital...  Togeiher. 

Your  working  fife  is  an  extension  of  who  you  are  -  it's  what  you  love  to  do.  At  Washoe  Health  System,  you'll  encounter  a 
compassionate  family  of  professionals  that  approach  the  art  and  science  of  healing  with  the  same'  passion.  Washoe's  location  in 
Reno/Tahoe,  Nevada  (recently  voted  the  #1  destination  in  the  U.S.  for  outdoor  recreation  by  Rand  McNally)  is  the  perfect  setting 
for  talented  individiials  who  are  searching  for  the  latest  technology  and  innovations.  Add  affordable  housing,  an  impressive  school 
district,  myriad  entertainment  options  and  the  rush  of  some  of  the  West's  best  skiing,  and  you'll  soon  discover  why  Washoe  is  an 
ideal  complement  to  the  life  you've  always  envisioned. 

Respiratory  Care  Practitioners  -  Relocation  Assistance  Available! 

Washoe  offers  competitive  salaries,  relocation  assistance  and  outstanding  benefits  including  generous  vacation  and  sick  leave,  tuition 
reimbursement  and  on  site  :hild  care  The  WHS  mam  campus  also  provides  many  amenities  such  as  a  deli  and  restaurant,  dry-cleaning, 
pharmacy  and  fitness  center. 

Washoe  Health  System 


Please  apply  via  our  v/ebsite  at  www.washoehealth.com   Fax:  775.982-6387.  £0E 


It  starts  from  the  heart 


Circle  1 14  on  product  information  corcJ 


THE  2001  BOUND 
VOLUME  OF 

Respiratory 
Care 

IS  NOW  AVAILABLE 


Volume  46  is  bound  in  a  buckram  tovei  and  may  be  imprinted,  free  of 
charge,  with  your  noma  or  the  nome  of  youi  organizahon.  Each  volume  is 
^60  for  current  AARC  membeis  and  -iOO  for  non-members.  Shipping  is  in- 
cluded for  tJS,  ond  Caiiodion  residents. 

Available  for  a  limited  time,  older  bound  volumes  at  discounted  rates. 


ORDERS  MUST  BE  PREPAID — INCLUDE  CHECK,  INSTITUTIONAL 
PURCHASE  ORDER,  OR  VALID  CREDIT  CARD  NUMBER. 


D  2001  VOLUME  AI  i60/M00 
D  2000  VOLUME  AT  560/^1 00 
D  1999  VOLUME  AT  560/5)00 
D  1998  VOLUME  AT  550/590 
D  1997  VOLUME  AT  550/590 


D  1996  VOLUME  AT  i40/''80 
D  1995  VOLUME  AT  540/580 
n  1994  VOLUME  AI  535/5/5 
D  1993  VOLUME  AT  535/575 
n  1992  VOLUME  AT  535/575 


D   CHECK        D   PURCHASE  ORDER        D  VISA        D   MASTERCARD 


CARD  OR  POf 

tXP.DATf 

SIGNATURf 

AAfi(  MfMBER  t 

mm. 

mSIIIUMON 

ADDRESS 

cnv 

SIAIE 

ZIP 

NAME  to  IMPRINT 

DAEDALUS  ENTERPRISES  INC 

PO  BOX  29686  •  DAllAS  IX  75229  •  FAX  [972]  484  2720 


^c^^'''^% 


% 


s 


'-"^IRA-Xd^ 


Audio  Cassette  Tapes 

from  the 

47th  International 

Respiratory  Congress 


1  Tape  =  $10  each 
2-5  Tapes  =  $9.50  each 
6  or  More  =  $9  each 


Show  Special... Pick  any  12  tapes  with  free  storage  album  for  $99! 


'JATIRDAY.  Dec.  I 

_l    1.      KeyniHe  Address.  D.  Satclier 

3  5.      Tracking  Flow  of  Residents,  D.N.  Muse 

J  6.      (d.)  Role  oi  Fduealors,  E.A.  Becker  & 

(7.)  Role  of  Managers.  K.J.  Stewart  & 

(8.)  Panel  Discussion,  M.Trahand 

2  9.      Enors,  Law  and  RCPs.  A.L.  DeWitt 

_l    10.    Human  Error:  Changing  Our  Perceptions,  J. W.  Salver 

3  II.    Patient  .^buse  in  the  Home:  What  Is  It  and  What  Are  Your 

Responsibilities'  D.  Roberts 
J    12.    Assessing  the  Right  Competencies  for  Home  Care  Therapists, 

S.L.  Moreau 
_1    13.    Discharging  the  Complex  Pediatric  Patient  to  the  Home,  J. P. 

Stegmaier 
_1    14.    Does  Economics  Dri\e  Home  Care?  R.W.  McCoy 
J    13.   Surfactant  Therapy,  R.J.  Rodriguez 

J    16.    Neonatal  Update:  hihaled  Nitric  O.xide  in  the  Neonate,  S.R.  Seidner 
_1    17.    Mgt.  Strategies  for  Prevention  of  BPD.  R.J.  Rodriguez 
3    18.    Oveniew  of  Dying  and  End-of-Life  Care  in  .America,  P.A.  Selecky 
J    19.    Withholding  and  Withdrawing  Ventilation,  R.  Acevedo 
_l   20.    Role  of  the  Respirator*  Therapist  in  Palliati\e  Care,  H.M.  Sorenson 
J   21.    (21.1  Building  Coalitions,  J.B.  Fink 

(22.)  Reaching  Patients  and  Physicians  with  "Baylor's  Rules  of 

Two"!,  G.E.  Lawience 
3   23.    (23.)  Regional  Asthma  Center,  L.  Parish-Cooper 

(24.1  Promoting  Public  Awareness:  Successful  Strategies,  S. 

Blonshine 
J  25.   (25.)  Sleep  Disordered  Breathing.  M.B.  Dunning  HI 

(26.)  Protocols  for  Standardized  Sleep  Testing.  R.N.  Turner 
3   27.    (27.)  New  Polysomnoaraph  Technologist  Training  Guidelines, 

R.N.  Turner 

(28.)  Survival  Techniques  for  Shift  Workers,  M.B.  Dinining 
J   31     A.   Issues  &  Trends  in  Allied  Health  Leadership,  M.  Harrington, 

Developing  Your  Career  for  Maxiinum  Professional 

Effectiveness,  M.  W.  Runge 

Breakout  #1:  Leadership  in  Clinical  Practice,  G.  Gaebler 

Breakout  #3:  Leadership  in  Management,  J.D.  Kimble  (Needs 

overtime  tape) 
J   31     B.   Developing  Professional  Leadership,  R.  Krueger 

Success  Stories,  J.C.  Bolden  ,  D.  Johnson 
J   31     C.   #2:  Leadership  in  Clinical  Research,  A. B.  Adams  & 

#4:  Leadership  in  Education,  L.  Van  Scoder 
_l   34.    Humor  at  the  Bedside.  M.  Graves 
W^DAY.  Dec.  2 
_l   35.    Egan  Lecture  —  Chronic  Obstructive  Puhrionary  Disease  -  On 

the  Exponential  Curve  of  Progress,  J.E.  Heffner 
J   36.    Pulmonary  Rehabilitation,  B.W.  Carlin 
J   37.    High  Frequencv  Oscillatory  Ventilation  for  ARDS:  State  of  the 

Art  2001.  S.  Derdak 
3  38.    "The  Ins  and  Outs"  of  Lung  Transplantation,  S.M.  Levine  MD, 

C.G.  Durbin  Jr. 
U   39.    Perspectives  from  Respiratory  Care  and  Nursing,  P.  Carroll,  & 

A.L.  DeWitt  Jr. 
J   40.    Risk  Management  and  Respiratory  Care.  S.J.  Price 
J  41.    Competency:  Is  Your  Staff  Ready?  J. R.  Edens 
H   42.    Managing  Protocols  Based  on  CPGs,  E.  Hoisington 
3  45.    A  New  Opportunity,  CM.  Kercsniar 
D  46.    Questions  for  the  .Attornev,  .A.L.  DeWitt 
_l  47.    JCAHO:  Showcasing  Your  Best.  R.M.  Ford 
3  48.    Justifvini!  Human  Resources:  Best  Use  of  a  Valuable  Asset,  R.M. 

Ford ' 
3  49.    (49.)  It's  All  Black  and  White,  B.  Yawn  & 

(50.)  Managing  to  Breathe  via  Internet,  C.  Olson 
!3  51.   The  Diny  Dozen.  N.  Sander 
3  52.    Selecting  Clinical  and  Functional  Outcomes  in  LTOT,  TL.  Petty 


J   53.    Selecting  Fiscal  and  Satisfaction  Outcomes  in  LTOT.  T.W.  Buckley 

□  54.    Measuring  and  Collecting  Outcome  Data,  D.C.  Shelledy 
a  55.    Using  LTOT  Outcome  Data,  R.  Fary 

□  56.    Outcome  Data  Panel  Discussion,  T.W.  Buckley,  R.  Fary,  TL. 

Petty,  and  D.C.  Shelledy 

□  57.    Smoking  Cessation,  D.D.  (iardner 

□  58.    New  Strategies  for  Treating  Tobacco  Use  and  Dependence.  R.C. 

Cohn 

□  59.    How  Respiratory  Care  Managers  Can  Implement  Tobacco 

Education  Programs  for  Community-Wide  Effect,  S.M.  Ciarlariello 

□  60.    Secondhand  Smoke  —  What  Can  Health  Care  Professionals  Do 

About  If.'  A.  French.  B.  Huffman 

□  61.    (61.)  Evolution  and  Rationale  of  the  Low  VT  Protocol,  R.  Brower 

(62.)  Practical  Aspects  of  Implementine  the  Low  VT  Protocol,  R. 
Kallet 

□  63.    (63.)  Can  the  ARDS  Network  Protocol  Be  Modified?.  N.R. 

Maclntyre  & 

(64.)  How  and  Why  to  Use  Recruitment  Maneuvers  in  Low  VT 

Ventilation.  N.R.  Maclntyre 

□  65.    (65.)  Normal  Mechanisms  of  Airway  Clearance  and  Problems 

from  the  ICU  to  Home.  B.K.  Rubin  & 

(66.)  Positioning  vs.  Postural  Drainage.  J.  Fink  & 

(67.)  Breathing  Maneuvers,  M.  Maclllwaine 

□  68.    (68.)  Positive  Pressure  Techniques  for  Airway  Clearance.  M.J. 

Mahlmeister  & 

(69.)  High  Frequency  Oscillation  of  the  Airway  and  Chest  Wall, 

J.  Fink  & 

(70.)  Airway  Clearance  and  the  Artificial  Airways,  R.  Lewis 

□  71.    (71.)  Phannaceutic  Approach  to  Airway  Clearance.  B.K.  Rubin  & 

(72.)  Strategies  for  the  Pediatric  Patient.  K.L.  Davidson  & 
(73.)  Airway  Clearance  Strategies  for  the  Vent  Patient  at  Home, 
C.  Lapin 
2   74.    RSV:  Management  and  Treatment  Advances,  CM.  Kercsmar 

□  75.    Test  Your  Skills  on  the  State  of  the  Profession.  M.F  Traband 

□  76.    How  to  Survive  as  a  Multi-Department  Manager.  S.J.  Price 

□  79.    Technological  Advances  in  Noninvasive  Respiratory  Monitoring, 

G.  Devine 

□  80.    Monitorini;  on  the  General  Floor:  What's  the  Future  Goini;  To  Be 

Like'  RT.^Sharkey 

□  81.    A  Proposal  for  Evidence-Based  Practice  in  Neonatal 

Resuscitation.  W.D.  Rich 

□  82.    Classifying  Asthma  Patients  through  SympUim  Analysis.  T.J. 

KallstroiTi 

□  83.    How  Not  to  Run  a  Respiratory  Care  Service,  K.L.  Shrake 
MONDAY  Dec.  3 

□  84.    Kittredge  Lecture  —  Mechanical  Ventilation:  How  Did  We  Get 

Here  and  Where  Are  We  Going?,  R.D.  Branson 

□  85.    Intrapulmonary  Percussive  Ventilation,  C  Diaz 

□  88.    E.xercise  Training:  Are  You  Training  Your  Patients  at  the  Right 

Exercise  Target?  B.W.  Carlin 
Q   89.    Water  Exercise  in  Pulmonary  Rehabililadon  Programs.  M.W.  Millard 

□  90.    The  Impact  of  the  Institute  of  Medicine's  Report  for  Resplrat^)ry 

Care  Providers,  S.P.  Giordano 

□  91.    Evidence-Based  Respiratory  Care.  D.J.  Pierson 

□  92.    Managing  Chronic  Medical  Conditions  in  the  New  Care  Delivery 

Framework,  P.J.  Dunne 

□  93.    (93.)  Applying  Case  Management  Principles  in  Home  Care,  J. P. 

Stegmaier  & 

(94.)  De\ eloping  a  Cost  Model  For  Deliverv  of  LTOT.  T.W.  Buckley 
J   95.    (95.)  What  I  Wish  All  Home  Care  Therapists  Knev\.  B.  Rogers,  & 
(96.)  LTOT  Utilization:  The  Bigger  Picture!  G.  Spratt 

□  97.    (97.)  Modifying  Treatment  Plans  For  the  .Aging  Lung.  T.S. 

LeGrand  & 

(98.)  Seeing  Health  Care  through  the  Eyes  of  the  Elderly.  H.M. 

Sorenson 


□  99.    (99.)  Ciiring  for  the  Older  Pncumoiiid  Patient.  T.S.  LeGrand  & 

( 100.)  .Senior  Pulmonary  .AsNesMiienl.  H,M.  Sorenson 
J    101.  Interpretation  of  PhTs  li\  RCPs.  J.O.  Nilsestuen 
J    1  o:.  Results  of  a  National  Study,  J.M.  Boyle 
_l    10.\  Agency  Updates  n  Through  the  eyes  of  the  AARC.  ARCF. 

CoARC  and  NBRC.  C.l'.'wie/ali's.  M.T.  Aniato.  M.  Welch  Jr. 

and  J.  Long-Goding 

□  104.  Munchausen  by  Proxy.  D.  Roberts 
05.  Opening  the  Black  Box  during  Mechanical  Ventilation.  M.  Amato 


107. 


a  111 


□ 


(  107.)  Documenting  Respiratory  Practice  Beyond  the  US.A.  J. 
Long-Goding  H.L.  Garza  & 

( 108.)  Comparison  of  Two  Methods  for  .Administration  of 
Inhaled  Salbutamol.  H.L.  Molina 

□  109.1 109.)  The  Brazilian  Experience.  L.G.  Ghion  & 
(110.)  The  United  Kingdom  Experience.  A.  Hynes 
(III.)  The  Italian  Experience.  S.  Thompson  & 
(112.)  The  Japanese  Experience,  H.  Etchuya 

1 1  .^.  (1 13.)The  North  .America  Experience.  A.  King  & 

(114.)  The  Personal  Experience  —  A  Patient's  View,  B.  Rogers. 
&  Panel  Discussion 

1  l.'i.  Creating  an  Effective  Multi-Cultural  Work  Environment,  K.L. 
Shrake 

Bronchiolitis  Care  Path,  J.W.  Salyer 

Pediatric  Asthma:  Success  with  Therapist-Driven  Protocols.  T.R. 
Myers 

Developing  a  Pediatric  Consult  Program,  J.W.  Salyer 
Lung  Protective  Strategies  for  Status  Asthmaticus.  M.K.  Brown 
.Acute  Care  of  the  Adult  Asthmatic.  J.I.  Peters 
Bronchodilator  Resuscitation  in  the  ER.  J.  Eink 

122.  Case  Presentations  of  Pulmonary  .X-Rays,  C.G.  Durhin 
23.(123.)  PA'  Curves  Should  Be  Routinely  Used  in  Ventilatory 
Management  of  ALL  K.  Hargett.  R.M.  Kacmarek  & 
(124.)  Heliox  is  the  Fronl-Line  Treatment  for  Management  of 
Acute  Asthma.  T.R.  Myer,  CM.  Kercsmar 
New  Modes  of  Mechanical  Ventilation  Are  Necessary  for 
Management  of  Patients  w  ith  ARE.  N.R.  Maclntyre.  R.D. 
Branson 

126.  Oxygen  Toxicity  in  the  ICU  Is  a  Myth.  D.J.  Pierson,  C.G. 
Durbin  Jr 

1 3 1 .  An  Answer  to  Respiratory  Care  Re-Engineering.  D.C.  Oberly 

132.  What's  Right  and  What's  Wrong  with  Cardio-Pulnionary 
Exercise  Tests.  M.W.  Millard 

133.  The  Amazing  History  of  Pulmonary  Medicine,  G.W.  Lantz 

134.  New  Uses  for  an  Old  Therapy.  M.K.  Brown 
TUESDAY.  Dec.  4 

□  1 3?.  Which  One  for  ARDS?  M.  Amato 

□  136.  What  It  Is  and  How  You  Can  Help.  R.R.  Eluck 

□  137.  Prospective  Payment  System  (PPS) 

□  138.  Models  of  Success  for  RCPs.  K.A.  Cornish 
3    1 39.  Wave  Form  .Analysis.  J.O.  Nilsestuen 


□ 

116 

□ 

117 

J 

118 

:j 

119 

□ 

120 

□ 

121 

□ 

122 

□ 

123 

□   125. 


□ 

□ 
□ 

□ 


□ 

140 

:j 

141 

□ 

142 

□ 

143 

□ 

144 

_i 

145 

□ 

146 

□ 

147 

□ 

148 

□ 

149 

3 

150 

□    152.(1 


□    155. 


J 

156 

J 

157 

□ 

158 

□ 

159 

□ 

160 

□ 

161 

□ 

164 

□ 

165 

□    166 


□ 

167 

□ 

168 

□ 

169 

□ 

170 

□ 

171 

□ 

172 

□   173 


Diagnostic  Testing;  Pre-  and  Posl-Lung  Transplant.  CM.  Foss 

Lung  Transplantation  from  the  Patient's  Perspective.  M.  Pierce 

Apples  to  Apples:  First  Line  Therapy.  S.  Jenkinson 

Safety  of  First  Line  Options.  T..A.  Mahr. 

Advantages  of  Combination  Therapy.  J.  Bloom 

Advances  in  Delivery:  Does  Particle  Size  Matter?  T.A.  Mahr 

NPPV  Without  Quantifiable  E\  idence:  The  Legal  and  Medical 

Ramitications.  P.K.  Blakely 

Using  Protocols  in  Respiratory  Home  Care.  G.  Spratt 

Telemedicine  and  the  Home  Care  Respiratory  Therapist.  P.K. 

Blakely 

Corporate  Compliance  Plan:  What  the  OIG  Is  Really  Saying,  P.J. 

Dunne 

( 150.)  How  To  Come  Up  with  a  Good  Research  Question.  C.G. 

Durbin  Jr  & 

(151.)  How  to  Get  a  Research  Project  Done  in  Your  Department, 

J.  Ward 

( 152.)  How  to  Write  an  Open  Forum  .Abstract  That  Will  Be 

Accepted,  D.J.  Pierson  & 

( 153.)  How  to  Make  an  Effective  Poster  for  Presentation  at  the 

Open  Forum,  D.C.  Shelledy  & 

(154.)  How  to  Prepare  and  Deliver  an  Effecti\e  Oral.  Summary 

of  Your  Project.  R.S.  Campbell 

Pulmonary  Hypertension  and  the  Respiratory  Therapist.  R.L. 

Rosenblatt 

Management  of  Amyotrophic  Lateral  Sclerosis.  CE.  Jackson 

Insight  to  the  Profession.  Panel 

Weaning  from  Mechanical  Ventilation.  N.R.  Maclntyre 

Treatment  of  the  Adult  Patient  with  Cystic  Fibrosis,  R.L. 

Rosenblatt 

Recent  Developments  in  the  Management  of  Meconium 

Aspiration.  R.  Castro 

Critical  Diagnostic  Thinking  for  Respiratory  Therapist,s.  D.C. 

Shelledy 

Pharmacology  and  Patient  Safety.  J.H.  Eichhom 

Non-invasive  Monitorina  durina  Procedural  Sedation.  D.H. 

Walker 

Procedural  Sedation  in  the  ER:  The  Role  of  the  Respiratory 

Therapist.  B.  Krauss. 

Airway  Remodeling:  To  Do  or  Not  To  Do?  N..A.  Hanama 

Neonatal  Critical  Care  Transport,  H.  Heiman 

Neonatal  Transport  Cases.  S.  Segovia 

A&B  (2  Tapes)  Allergic  Disorders:  The  Child  with  Rhinitis  and 

Asthma,  B.  Martin 

What's  New  in  CPR  ALS?  T.A.  Barnes 

Recentralized  Respiratory  Ser\  ices:  Ten  Things  We  Learned 

from  Our  Customers.  G.F.  Ellis 

A  Respiratory  Therapist  Could  Have  Saved  President  George 

Washington,  D.J.  Pierson 


Terms:  All  Orders 


Payable  in  .Advance  by Cash V/MC .AE Check  (Payable  to  Convention  Education) 

Purchase  Order  (Include  hard  copy  of  PO.  Miiiiinuni  purchase  of  $2?  is  required. 


Credit  Card  Number . 

Your  Name 

Street 

City 

Phone  

Fax 


E.\p.  Date . 


State 


Zip . 


Signature 


To  ()RDP:R  Send  this  form  by  MAIL,  FAX  or  PHONE  to: 

CONVENTION  EDUCATION  12685  Prescolt  Ave.  -  Tustin.  CA  92782:  Phone  (714)  505-4600;  Fax  (714)  505-4606 


Show  Special 
Tapes 

Complete  2001  set 
Rush  Charge 


&  ,$99.00 
@  $ 


@  $995.00 

(»$15.00each 
FedEx  #  or  CC  #  for  Shipping  Charges 

( ) 

Storage  Albums  @  $8  each 

Purchase  Order  Fee  @  $5 

California  Residents  Add  1.15'^/c  Tax 

Shipping  add  $2/Tape.  Max  $10  in  USA 

(Foreign  Add  $3/Tape  Max.  $20) 

TOTAL  DLIE 


Selections  &  offer  subject  to  change  without  notice. 
Each  cassette  can  record  up  to  90  minutes  of  program- 
ming. Most  programs  are  less  than  90  minutes. 
L'nexpected  overtime  tapes  are  av  ailable  at  $5  ea. 
Defective  merchandise  will  be  replaced  at  no  charge 
for  90  days.  20%  restocking  fee  on  returned  merchan- 
dise. Nomial  processing  is  within  5  working  days. 
Shipping  not  refundable.  Optional  Rush  Shipping  is 
av  ailable  by  providing  your  Fed  EX  or  CC  ;i/c  number 
in  addition  to  the  $15  rush  charge. 


American  Association  for  Respiratory  Care 

MEMBERSHIP  APPUCATION 


ACTIVE  MEMBER 

An  individual  is  eligible  if  he/she  lives  m  the  US  or  its  territories  or  was  on  Active  Member 
prior  to  moving  outside  its  borders  or  territories,  and  meets  ONE  of  the  following  criteria  ( 1 1 
IS  legally  credentialed  as  a  respirotory  care  professional  if  employed  in  a  stole  that 
mandates  such,  OR  (2)  is  a  graduate  of  an  accredited  educational  program  in  respiratory 
core,  OR  (3)  holds  o  credential  issued  by  the  NBRC 

ASSOCIATE  OR  SPECIAL  MEMBER 

Individuals  who  hold  o  position  reloted  to  respiratory  care  but  do  not  meet  the  requirements 
of  Active  Member  shall  be  Associate  Members  They  have  all  the  rights  and  benefits  of  the 
Association  except  to  hold  office,  vote,  or  serve  as  chair  of  a  standing  committee  The 
following  subclasses  of  Associate  Membership  are  available  Foreign.  Physician,  and 
IndustrioT  (individuals  whose  primory  occupation  is  directly  or  indirectly  devoted  to  the 
manufacture  sole,  or  distribution  of  respiratory  care  equipment  or  supplies)  Special 
Members  are  those  not  working  in  o  respiratory  core-related  field 

STUDENT  MEMBER 

Individuals  will  be  classified  as  Student  Members  if  they  meet  all  the  requirements  for 
Associate  Membership  and  are  enrolled  in  on  educotionol  progrom  in  respiratory  core 
accredited  by,  or  in  the  process  of  seeking  accreditation  from,  on  AARC-recognized  agency 

SPECIAL  NOTICE  —  Student  Members  do  not  receive  Continuing  Respiratory  Care 
Education  (CRCE)  transcripts.  Upon  completion  of  your  respiratory  care  education, 
continuing  education  credits  may  be  pursued  upon  your  reclossificotion  to  Active  or 
Associate  Member 


lease  read  the  eligibility  requirements  for  each  of  the  classifications 
bove,  then  complete  the  form.  All  information  requested  must  be 
rovided,  except  where  indicated  as  optional.  See  other  side  for  more 
iformotion  and  fee  schedule.  Please  sign  and  date  application  on  reverse 
ide  and  type  or  print  clearly.  Processing  of  application  takes 
pproximately  15  days. 


D 

Active 

Associate 

n   Foreign 

D   Physician 

n   Industrial 

D 

Special 

D 

Student 

Dst  Name 

rst  Name 

ocial  Security  No. 
lome  Address 


Would  you  like  to  receive  our  monthly  nevv'sletter,  AARC  Report, 
by  email? 

Yes  D  No 

Hove  you  ever  been  or  ore  you  currently  in  the  military? 
:  1   Yes  No 

Demographic  Questions  (optional) 

We  request  that  you  answer  these  questions  in  order  to  help  us  design 
services  and  programs  to  meet  your  needs. 

Primary  Job  Responsibility  (check  one  only) 

LJ  Director  (Technical  or  Program)   1   ;    Therapist/Technician 

n  Supervisor  Fl   Medical  Director 

n  Diagnostic  Technologist  n   Student 

D  Instructor/Educator  I   Staff  Nurse 

n  Other,  specify 


Type  of  Business 

i_j   Educational  Institution 
D  DME/HME 
n   Home  Health  Agency 
D   Hospital/Acute  Core 
D  Other,  specify 


D  Manufacturer  or  supplier 

n  Outpatient  Clinic 

n  Physician  office 

n  Skilled  Nursing  Facility 


Check  the  Highest  Degree  Earned 

D   High  School  D   Bachelor's  Degree 

n  RC  Graduate  Technician  D  Master's  Degree 

n   Associate  Degree  D   Doctorate  Degree 

Number  of  Years  in  Respiratory  Care 

D  a2  years  D    11-15  Years 

D   3-5  years  D    16  years  or  more 

D   6-10  years 


Job  Status 


n   Full  Time 


n   Part  Time 


tote 


.Zip 


hone  No. 


ou  ore  outomatically  assigned  to  a  state  society  based  on  your  home 
ddress.  If  you  wish  to  be  assigned  to  a  different  state  society,  please 
idicate  which  state  that  is  here: 

y/ork  Information: 


lace  of  Employment 
ddress 


:i'y- 

tate 


.Zip 


hone  No. 


referred  Fox  No. I 


referred  Email  Address   _ 
referred  mailing  address: 


D   Home 


Business 


Credentials 

□  RRT 
D  CRT 
D   Physician 
n  CRNA 
n  RN 

Dote  of  Birth   


Sex 


n  LVN/LPN 

D  CPFT 

n  RPFT 

n  Perinatal/Pediatric 


FOR  STUDENT  MEMBER  -  REQUIRED 

School/RC  Program 

Address 

City 


State 


Zip 


Phone  No. 


Expected  Date  of  Graduation  (required  information) 

Month Year 


American  Association  for  Respiratory  Care  •  11030  Abies  Lane  •  Dallas,  TX  75229-4593  •  [972]  243-2272  •  Fax  [972]  484-2720 


American  Association  for  Respiratory  Care  i^iEiyiBEK^SHtP  JkPPLtCJkTtON 


Membership  Fees 

Payment  must  accompany  your  application  to  the  AARC.  Fees  are 
for  12  months.  These  fees  contain  the  $1250  new  members 
processing  fee.  Renewing  members  (except  students)  can  deduct 
$12.50. 

CHOOSE  ONE  LEVEL  OF  MEMBERSHIP 

AARC  REGULAR  MEMBERSHIP  (Receive  both  AARC  Times  and 

Respiratory  Care  journal) 

D  Active  $102.50 — 

n  Associate  (Industrial  or  Physician)                $102.50 

D  Associate  (Foreign)  $117.50 

D  Special  $102.50 

n   Student  $  50.00 


OR 

AARC  CHOICE  MEMBERSHlP(Choose  one  publication) 

D  Active  $  91.00 

D  Associate  (Industrial  or  Physician)  $  91.00 

D  Associate  (Foreign)  $106.00 

D  Special  $  91.00 

I  want  D   AARC  Times  G   Respiratory  Core  journal 

OR 

AARC  PLUS  MEMBERSHIP  (All  publications  and  other  items) 

D  Active  $137.50 

n  Associate  (Industrial  or  Physician)  $137.50 

n  Associate  (Foreign)  $177.50 

D   Special  $137.50- 

(Includes  one  free  section  -  please  mark  choice  below.) 


Specialty  Sections  (optional) 

Established  to  recognize  the  specialty  areas  of  respiratory  care, 
these  sections  publish  a  newsletter  four  times  a  year  that  focuses  on 
issues  of  specific  concern  to  that  specialty.  The  sections  also  design 
the  specialty  programming  at  the  national  AARC  meetings. 


D  Adult  Acute  Care  Section 

n  Education  Section 

D  Perinatol-Pediatric  Section 

n  Diagnostics  Section 

n  Continuing  Care- 
Rehabilitation  Section 

D  Management  Section 

n  Transport  Section 

n  Home  Care  Section 

D  Subacute  Care  Section 


$15.00- 
$20.00 
$15.00 
$15.00 

$15.00 
$20.00 
$15.00 
$15.00 
$15.00- 


PLEASE  SIGN 

I  hereby  apply  lor  membership  in  itie  American  Association  for  Respiratory  Core 
and  tiove  enclosed  my  dues,  if  opproved  for  membersfiip  in  tfie  AARC,  I  will 
abide  by  its  bylows  and  professional  code  of  elfiics.  I  outfiorize  investigation  of 
ail  statements  contained  fierein  and  understond  ttiot  misrepresentations  or 
omissions  of  focts  colled  for  is  couse  for  rejection  or  expulsion. 

A  yearly  subscription  to  Respiratory  Care  journal  and  AARC  Times  magazine 
includes  on  allocation  of  $  11 .50  from  my  dues  for  eocti  of  these  publicotions. 

NOTE  Contributions  or  gifts  lo  the  AARC  ate  not  tax  deductible  as  chofitoble 
contributions  for  income  tax  purposes,  hiowever,  they  may  be  tax  deductible  as 
ordinary  and  necessary  business  expenses  subject  lo  restrictions  imposed  as  a 
result  of  association  lobbying  activities.  The  AARC  estimates  that  the 
nondeductible  portion  of  your  dues  —  the  portion  which  is  allocable  to  lobbying 
—  is  26°. 


Signature 
Date 


TOTAL  MEMBERSHIP  FEE  $_ 


TOTAL  SECTION  FEE 


GRAND  TOTAL  =  Membership  Fee 

plus  optional  sections 


D   Total  Amount  Enclosed  $_ 


n   Please  charge  my  dues  (see  below) 

To  charge  your  dues,  complete  the  following; 

□   MasterCard 

D  Visa 

Cord  Number 


Mail  application  and  appropriate  fees  to: 
American  Association  for  Respiratory  Core  •  11030  Abies  Lane  •  Dallas,  TX  75229-4593  •  [972]  243-2272  •  Fax  [972]  484-2720 


RE/PIRATORy  CARE 


Manuscript  Preparation  Guide 


RE.SPIRATOR^■  Care  welcomes  original  manuscripts  related  to  the  sci- 
ence and  technology  of  respiratory  care  and  prepared  according  to  the 
following  instructions  and  the  Unifonn  Requirements  for  Manuscripts 
Siit>mitted  lo  Biomedical  JoKnwls  (available  at  hltp://www.icmjc.i>rg/ 
index. Iitml).  Manuscripts  are  blinded  and  reviewed  by  profession- 
als with  experience  in  the  subject  of  the  paper.  Authors  are  respon- 
sible for  obtaining  written  pennission  from  the  original  copyright  hold- 
er to  use  previously  published  figures  and  tables.  Before  publication, 
authors  receive  page  proofs  and  are  allowed  to  make  only  minor  cor- 
rections. Accepted  manuscripts  are  copy-edited  for  clarity,  concision, 
and  consistency  with  RESPIRATORY  Care's  format.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published  else- 
where without  permission.  Editorial  consultation  is  available  at  any 
stage  of  planning  or  writing:  contact  the  Editorial  Office.  600  Ninth 
Avenue.  Suite  702.  Seattle  WA  98104,  (206)  223-0558,  fax  (206) 
223-0563,  E-mail;  rcjoumal@aarc.org 

Categories  of  Articles 

Research  Article:  A  report  of  an  original  investigation  (a  study).  Must 
include;  Title  Page,  Abstract.  Key  Words.  Introduction.  Methods. 
Results.  Discussion.  Conclusions,  and  References.  May  also  include; 
Tables,  Figures  (if  so,  must  include  Figure  Legends).  Acknowledg- 
ments, and  Appendixes. 

Review:  A  comprehensive,  critical  review  of  the  literature  and  state- 
of-the-art  summary  of  a  topic  that  has  been  the  subject  of  at  least  40 
published  research  articles.  Must  include;  Title  Page,  Outline. 
Abstract.  Key  Words.  Introduction.  Review  of  the  Literature,  Sum- 
mary, and  References.  May  also  include;  Tables,  Figures  (if  so.  must 
include  Figure  Legends).  Acknowledgments,  and  Appendixes. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles.  Same  strticture  as  Review  Article. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has  been 
critically  reviewed  in  RESPIRATORY  CARE  or  elsewhere.  Same  struc- 
ture as  a  Review  Article. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  other  cate- 
gories. Consult  with  the  Editor  before  writing  or  submitting  such  a 
paper. 

Editorial:  A  paper  addressing  an  issue  in  the  practice  or  adininistration 
of  respiratory  care.  It  may  pre.sent  an  opposing  opinion,  clarify  a  posi- 
tion, or  bring  a  problem  into  focus. 

Letter:  A  brief,  signed  communication  responding  to  an  item  pub- 
lished in  RESPIRATORY  CARE  Or  about  other  pertinent  topics. 
Tables,  Figures,  and  References  may  be  included.  The  letter  should 
be  marked  "For  Publication." 


Ca.se  Report:  Rcpon  of  an  uncommon  clinical  case  or  a  new  or 
improved  method  of  management  or  UeaUnent.  A  case-managing  physi- 
cian must  either  be  an  author  or  furnish  a  letter  approving  tlie  manuscript. 
Must  include;  Title  Page,  Abstract,  Key  Words,  Introduction,  Case 
Summary,  Discussion,  and  References.  May  also  include;  Tables.  Fig- 
ures (if  so.  must  include  Figure  Legends),  and  Acknowledgments. 

Point-of-View:  A  paper  expressing  personal  but  substantiated  opinions 
on  a  pertinent  topic.  Must  include;  Title  Page.  Text,  and  References.  May 
also  include;  Tables  and  Figures  (if  .so.  must  include  Figure  Legends). 

Drug  Capsule:  A  miniature  review  paper  about  a  dmg  or  class  of  drugs. 
Drug  Capsules  address  phannacology,  phamiacokinetics,  and/or  phar- 
macotherapy. 

Graphics  Comer:  A  brief,  instructive  ca.se  report  discussing  and  illus- 
trating waveforms  for  monitoring  or  diagnosis.  Must  include;  Ques- 
tions. Answers,  and  Discussion. 

PFT  Corner:  A  brief,  instructive  case  report  arising  from  pulmonary 
function  testing,  accompanied  by  a  review  of  the  relevant  physiolo- 
gy and  appropriate  references  to  the  literature.  Must  include;  Ques- 
tions. Answers,  and  Discussion. 

Test  Your  Radiologic  Skill:  A  brief,  instructive  case  report  pertinent 
to  respiratory  care  and  involving  imaging,  including  one  or  more  radio- 
graphs or  other  images  submitted  a.s  black  and  white  glossy  photographs 
that  clearly  illusU"ate  the  leaching  points  being  made.  Must  include; 
Questions,  Answers,  and  Discussion. 

Preparing  the  Manuscript 

Double-space  the  text  and  number  the  pages.  Do  not  include  author 
names,  author  institutional  affiliations,  or  allusions  to  institutional  affil- 
iations anywhere  except  on  the  title  page.  On  the  Abstract  page  include 
the  title  but  do  not  include  author  names.  Begin  each  of  the  follow- 
ing on  a  new  page;  Title  Page,  Abstract,  Text,  Acknowledgments.  Ref- 
erences, each  Table,  each  Figure,  and  each  Appendix.  Use  standard 
English  in  the  first  person  and  active  voice.  Type  all  headings  in  ini- 
tial-capital letters  (eg.  Introduction,  Methods,  Patients,  Equipment. 
Statistical  Analysis,  Results,  Discussion).  Center  the  main  section  head- 
ings and  place  second-level  headings  on  the  left  margin. 

Abstract.  Please  ensure  that  the  abstract  does  not  contain  any  facts 
or  conclusions  that  do  not  al.so  appear  in  the  btxiy  text.  Limit  the  abstract 
to  no  more  than  250  words. 

Key  Words.  Include  a  list  of  6  to  10  key  words  or  key  phrases  in 
Research  Articles.  Reviews,  Overviews,  Special  Articles,  and  Case 
Reports.  Key  words  ;ire  best  selected  from  the  Medical  Subject  Head- 
ings (MeSH)  used  by  MEDLINE  and  available  at  lutp://w\vw.nlm.nili. 
gov/mesli/mesliluinu.luml. 
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References.  Assign  reference  numbers  in  the  order  that  ailicles  ure 
cited  in  your  manuscript.  At  the  end  of  the  manuscript,  hst  the  cited 
works  ill  numerical  order.  Abbresialc  journal  names  as  in  liulcx Mcili- 
ciis.  List  all  authors.  If  the  research  has  not  yet  been  accepted  for  pub- 
lication, cite  the  research  as  a  personal  communication  (eg, 
•Smith  KR.  |iersonal  communication,  2(X)I );  liiwcver.  ytm  luiisi  oinain 
wnltcii  pi'inussion  from  the  mttlior  to  cite  his  or  her  iiiipiihhsheil  thitci. 
Do  not  number  such  references;  instead,  make  p;irentheticai  reference 
in  the  body  text  of  your  manuscript.  Example:  "Recently,  Jones  et  al 
found  this  treatment  effective  in  45  of  83  patienLs  (Jones  HI,  personal 
communication,  2000)." 


Corporate  author  book: 

American  Medical  Association  Department  of  Drugs.  AMA 
drug  evaluations,  ,^rd  cd.  Littleton  CO:  Publishing  Sciences 
Group;  1977. 

Chapter  in  book  with  editor(s): 

Isono  .S.  Upper  airway  muscle  function  during  sleep.  In:  Lough- 
lin  GM,  Carroll  JL,  Marcus  CL,  editors.  Sleep  and  breathing  in 
children:  a  developmental  approach.  (Lung  Biology  in  Health  and 
Disease,  Vol  147,  Claude  Lenfani,  Executive  Editor.)  New 
York/Basel:  Marcel  Dekker;  2000:26 1 -29 1 . 


The  following  examples  show  RESPIRATORY  Care's  style 
for  references. 

Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Ardcle  in  a  journal  carrying  pagination  throughout  the  volume: 
Legere  BM,  Kavuru  MS.     Pulmonary  function  in  obesity. 
Respir  Care  2000;45(8):967-968. 

Article  in  a  publication  that  numbers  each  issue  beginning  with  Page  1 : 
Kallstrom  TJ.  Focus  on  asthma — disease  management:  a  role  for 
the  respiratory  therapi.st.AARC  Times  I999;23(Oct):16.  17,  19. 

Corporate  author  journal  article: 

American  Association  for  Respiratory  Care.  Clinical  Practice 
Guideline.  Removal  of  the  endotracheal  tube.  Respir  Care 
l999;44(l):85-90. 

Article  in  journal  supplement:  (Journals  differ  in  numbering  and  iden- 
tifying supplements.  Supply  information  sufficient  to  allow  retrieval.) 
Barnes  PJ.  Endogenous  inhibitory  mechanisms  in  asthma.   Am 
J  Respir  Crit  Care  Med  2000;  161(3  Pt  2):S176-S181. 

Abstract  in  journal:  (Abstracts  citations  are  to  be  avoided,  and  those 

more  than  3  years  old  should  not  be  cited.) 

Volsko  TA.  De  Fiore  J,  Chatburn  RL.  Acapella  \  s  flutter:  per- 
formance comparison  (abstract).  Respir  Caie  2000;45(8):99I. 


World  Wide  Web 

American  Lung  Association.  Trends  in  pneumonia,  infiuenza.  and 
acute  respiratory  conditions  mortality  and  morbidity,  Febaiiuy,  2(XX). 
http://www.lungusa.org/data.  Accessed  November  20,  2000. 

Tables.  Tables  should  be  consecutively  numbered.  At  the  bottom 
of  the  table  define  and/or  explain  all  abbreviations  and  symbols  used 
in  the  table.  For  footnotes  use  the  following  symbols,  superscripted, 
in  the  table  body,  in  the  following  order:  *,  t,  t.  §•  \\-1.  **■  tt-  If 
data  include  a  "±"  value,  please  indicate  whether  the  value  is  a  stan- 
dard deviation  or  standard  error  of  the  mean. 

Figures  (illustrations).  Figures  include  graphs,  line  drawings,  pho- 
tographs, and  radiographs.  All  figures  should  be  sharp  black-and- 
white  images  and  be  camera-ready.  Glossy  prints  are  preferred,  but 
a  good  laser  print  will  do.  Use  only  illustrations  that  clarify  and  aug- 
ment the  text.  Radiographs  should  clearly  illustrate  the  point  being 
made  and  should  be  submitted  as  black-and-white  glossy  photographs. 
If  color  is  essential  to  the  figure,  consult  the  Editorial  Office  for 
more  information.  In  reports  of  animal  experiments,  use  schemat- 
ic drawings,  not  photographs.  A  letter  of  consent  must  accompa- 
ny any  photograph  of  an  identifiable  person.  Number  figures  con- 
secutively as  Figure  1 ,  Figure  2,  etc.  All  the  figures  must  be  mentioned 
in  the  text.  Every  figure  must  have  a  legend  (a  title  and/or  descrip- 
tion explaining  the  figure).  Figure  legends  should  appear  as  .sep- 
arate paragraphs  al  the  end  of  the  manuscript  (after  the  References 
section),  in  the  same  computer  tile  as  the  manuscript  (not  in  a  sep- 
arate file,  as  with  the  tables  and  figures). 


Editorial  in  a  journal: 

Giordano  SP.     What's  that  sound?  (editorial)  Respir  Care 
2()00:45(10):l  167-1 168. 

Editorial  with  no  author  given: 

The  perils  of  paediatric  research  (editorial).  Lancet 
I999:353(9154):685. 

Letter  in  journal: 

Piper  SD.  Testing  conditions  for  nebuli/.ers  ( letter).  Respir  Care 
2000;45(8):971. 


Do  not  create  scanned  versions  of  figures  boiTowed  from  other  pub- 
lications; clear  photocopies  are  preferable.  To  include  figures  pre- 
viously published  in  other  publications  you  must  obtain  permission 
from  the  original  copyright  holder.  Figures  must  be  of  professional 
quality  and  a  copy  of  the  article  from  which  the  figure  came  should 
be  available. 

Drugs.  Precisely  identify  all  drugs  and  chemicals  used,  giving  gener- 
ic (nonproprietary)  names,  doses,  and  methods  of  administration. 
Brand  or  trade  names  may  be  given  in  parentheses  after  generic 
names. 


Book:  (For  any  book,  specific  pages  should  be  cited  whenever  ref- 
erence is  made  to  specific  statements  or  other  content.) 

Cairo  JM,  Pilbeam  SP.  Mosby's  respiraloiy  care  equipment,  6lh 

ed.  St  Louis:  Mosby;  1999:76-85. 


Commercial  Products.  In  the  text,  parenthelicallv  identify  com- 
mercial products  only  on  first  mention,  gi\  iiig  the  manufacturer's 
name  and  kKation.  Example:  "We  performed  spirometry  ( 1085  Sy.s- 
tem.  Medical  Graphics,  Minneapolis.  Minnesota)."  Provide  model 
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rumibers  it';iv;iil;ihlc,  and  manufacturer's  suggested  price  il  the  study 
has  cost  implications. 

Permissions:  You  must  obtain  written  permission  to  use  pictures 
of  identifiable  indi\  idtials  or  to  name  individuals  in  the  Acknowl- 
edgments section,  ^'ou  must  obtain  written  permission  from  the 
original  copyright  holder  to  use  figures  or  tables  from  other  pub- 
lications. Copies  of  all  applicable  permissions  must  be  on  file  at 
Rp.SPIRATORY  Cari-  before  a  manuscript  goes  to  press.  Copyright 
is  most  often  held  by  the  journal  or  btx)k  in  which  the  figure  or  table 
originally  appeared  and  applies  to  the  creativity,  style,  and  form 
in  which  the  fact.s/data  are  presented  to  the  reader;  the  facts  them- 
selves ;ire  not  copyright-pnitectable.  Tlierefore,  pemiission  is  required 
10  reproduce  a  table  or  figure  directly,  or  with  minor  adaptations. 
from  a  journal  or  book,  but  permission  is  not  required  if  data  are 
extracted  and  presented  in  a  new  forniat.  In  that  case,  cite  the  source 
of  the  data  as  in  the  following  example:  "Adapted  from  Reterence 
23." 

Ethics.  When  reporting  experiments  on  human  subjects,  indicate  that 
procedures  were  conducted  in  accordance  with  the  ethical  standards 
of  the  World  Medical  Association  Declaralioii  of  Helsinki  (.see  Respir 
Care  l997;42(6):635-636;  also  available  at  http://www.wma. net/e/ 
17-c_epara^raiihnumbehng.html)  or  of  the  institution's  committee 
on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patients'  names,  initials,  or  hospital  numbers  in 
text  or  illustrations.  When  reporting  experiments  on  animals,  indicate 
that  the  institution's  policy,  a  national  guideline,  or  a  law  on  the  care 
and  use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data  and 
give  the  prospectively  detennined  level  of  significance  in  the  Meth- 
ods section.  Report  p  values  in  the  Results  .section.  Cite  only  texttxxik 
and  published  article  references  to  support  choices  of  tests.  Paren- 
thetically identify  any  computer  programs  u.sed.  If  data  include  a  "±" 
value,  please  indicate  whether  the  value  is  a  standard  deviation  or  stan- 
dard error  of  the  mean. 

Units  of  Measurement  Express  all  measurements  in  SI  (Systeme  Inter- 
nationale) units  (units  and  conversion  factors  listed  at  Respir  Care 

I997;42(6):640  and  also  available  at  http://www.rcjournal.com/ 
aiilhor_giii<le/  Show  gas  pressures  (including  blood  gas  tensions)  in 
millimeters  of  mercury  (mm  Hg). 

Conflict  of  Interest.  On  the  cover  page,  authors  must  disclose  any 
liaison  or  financial  arrangement  they  have  with  a  manufacturer  or 
distributor  whose  product  is  addressed  in  the  manuscript  or  with  the 
manufacturer  or  distributor  of  a  competing  product.  Such  arrange- 
ments do  not  disqualify  a  paper  from  consideration  and  are  not  dis- 
closed to  reviewers.  Reviewers  are  screened  tor  possible  contlict  of 
interest. 

Abbreviations  and  Symbols.  Use  the  standard  abbreviations  and 
symbols  listed  at  Respir  Care  l997:42(6):637-642  (also  available 
at  http://www.rcjournal.com/author_guide/).  Do  not  create  new 
abbreviations.  Do  not  use  abbreviations  in  the  title  or  section  head- 
ings and  do  not  use  unusual  abbreviations  in  the  abstract.  LIse  an 


abbreviation  only  if  the  term  occurs  4  or  more  times  in  the  paper. 
Parenthetically  define  (///  abbreviations:  write  out  the  full  term  on 
first  mention,  followed  by  the  abbreviation  in  parentheses. 
Example:  chronic  obstructive  pulmonary  disease  (COPD).  There- 
after use  only  the  abbreviation.  Standard  units  of  measurement  and 
scientific  terms  can  be  abbreviated  without  explanation  (eg,  L/min, 
mm  Hg.  pH.  Oi). 

Please  use  the  following  forms:  cm  H:0  (not  cmI12()),  f  (not  bpm), 
L  (not  1).  I7min  (not  LPM,  l/min,  or  1pm).  iiiL  (not  ml),  mm  Hg  (not 
mmHg),  pH  (not  Ph  or  PH),  p  >  0.(K)l  (not  p>().()(_)l ).  s  (not  .sec),  Sp02 
(arterial  oxygen  saturation  measured  via  pulse-oximetry). 

I'riorand  Duplicate  Publication.  In  general,  do  not  submit  work  that 
has  been  published  or  accepted  elsewhere,  though  in  special 
instances  the  Editor  may  consider  such  material  if  the  original  pub- 
lisher grants  permission.  Please  consult  the  Editor  before  .submitting 
such  work. 

Authorship.  All  persons  listed  as  authors  must  have  participated  in 
the  reported  work  and  in  the  shaping  of  the  manuscript,  all  inust  have 
proofread  the  submitted  manuscript,  and  all  should  be  able  to  pub- 
licly di.scu.ss  and  defend  the  paper's  content.  A  paper  of  corporate  autlior- 
ship  must  specify  the  key  persons  responsible  for  the  article.  Attri- 
bution of  authorship  is  not  ba.sed  .solely  on  solicitation  of  funding, 
collection  or  analysis  of  data,  provision  of  advice,  or  similar  services. 
Persons  who  provide  such  ancillary  services  may  be  recognized  in  an 
Acknowledgments  .section,  but  written  permission  is  required  from 
the  persons  acknowledged. 

Reviewers:  Plea.se  supply  the  n;imes,  credentials,  affiliations,  address- 
es, and  phone/fta  numbers  of  3  professionals  whom  you  consider  expert 
on  the  topic  of  your  paper.  Your  manuscript  may  be  sent  to  one  or 
more  of  them  for  blind  peer  review. 

Submitting  the  Manuscript 

Submit  3  printed  copies  and  one  (3.5-inch)  computer  diskette.  The 
printed  copies  should  each  include  photocopies  of  all  of  the  Figures, 
Tables,  and  Appendixes.  On  the  diskette,  the  manuscript  should  be 
in  one  file  and  the  tables  in  a  separate  file.  If  .soft  copies  of  the  fig- 
ures are  available,  they  should  also  be  in  a  separate  file.  However,  do 
not  create  sccumed  versions  of  figures  borrowed  from  other  publications: 
clear  photocopies  are  preferable.  Include  the  completed  Cover  Let- 
ter and  Checklist  ( see  next  page )  and  pemiission  letters.  Mail  to  RES- 
PIRATORY Care.  6(K)  Ninth  Avenue,  Suite  702,  Seattle  WA  98 1 04. 
Do  not  fax  manuscripts.  Receipt  will  be  acknowledged. 

Respiratory  Care 
Editorial  Office: 

600  Ninth  Avenue,  Suite  702 
Seattle  WA  98104 

(206)  223-0558  (voice) 

(206)  223-0563  (fax) 

rcjournal@aarc.org 
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A  copy  of  this  completed  form  must  accompany  all  manuscripts  submitted  for  publication. 


Title  of  Paper: 

Publication  Category: 


Corresponding  Author: Phone: FAX:. 

tVlailing  Address: 

Reprints:      □  Yes     □  No  E-mail  Address: 


"We,  the  undersigned,  have  all  participated  in  the  work  reported,  proofread  the  accompanying  manuscript,  and  approve  its  sub- 
mission for  publication."  Please  print  and  include  credentials,  title,  institution,  academic  appointments,  city  and  state.  If  more 
than  4  authors,  please  use  another  copy  of  this  form.* 

"First  Author: 


Author  Signature/Date, 


'Second  Author: 


•Third  Author: 


Author  Signature/Date. 


Author  Signature/Date, 


'Fourth  Author: 


Author  Signature/Date. 


Has  this  research  been  presented  in  any  public  forum?        □  Yes     □  No 
If  yes,  where,  when  and  by  whom? 


Has  this  research  received  any  awards?         □  Yes     □  No 
If  yes,  please  describe. 


Has  this  research  received  any  grants  or  other  support,  financial  or  material?       □  Yes     □  No 
If  yes,  please  describe. 


Do  any  of  the  authors  of  this  manuscript  have  a  financial  interest  in  (or  a  commercial  or  consulting  relationship  to)  any  of  the 
products  or  manufacturers  mentioned  in  this  paper  or  any  competing  products  or  manufacturers?        □  Yes     □  No 


If  yes,  please  describe. 


Have  you  enclosed  a  copy  of  the  manuscript  on  diskette? 
Is  double-spacing  used  throughout  entire  manuscript? 
Are  all  pages  numbered  in  upper-right  corners? 
Are  all  references,  figures,  and  tables  cited  in  the  text? 

Has  the  accuracy  of  the  references  been  checked,  and  are  they  correctly  formatted? 
Have  SI  values  been  provided? 
Has  all  arithmetic  been  checked? 
Have  generic  names  of  drugs  been  provided? 
Have  necessary  written  permissions  been  provided? 
Have  authors'  names  been  omitted  from  text  and  figure  labels? 
Have  copies  of  'in  press'  references  been  provided? 
Has  the  manuscript  been  proofread  by  all  the  authors? 
□  Have  the  manufacturers  and  their  locations  been  provided  for  all  devices  and  equipment  used? 
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Respiratory  Care  •  Open  Forum  2002 
48th  International  Respiratory  congress  •  Tampa,  Florida  U.S.A. 


The  American  Association  for  Respiratory  Care  and  its  sci- 
ence journal,  RESPIRATOR'!'  Carh.  invite  submission  ot  brief  ab- 
stracts related  to  any  aspect  of  cardiorespiratory  care.  The  ab- 
stracts will  be  reviewed,  and  selected  authors  will  be  invited  to 
present  posters  at  the  Ol'HN  FORL'M  during  the  AARC 
International  Rcspnatiuy  Congress  in  Tampa,  l-'lorida.  October 
.'i-S.  2002.  Accepted  abstracts  will  be  publislied  in  the  August 
2002  issue  of  Ri;.st'IR.\  l()R^■  CAR!-;.  Membership  in  the  AARC  is 
not  required  for  participation.  All  accepted  abstracts  arc  automat- 
Kall\  considered  tor  .ARCF  research  grants. 

SPP:CIHCAT10NS— READ  CAREFULLY! 

An  abstract  ma>  report  (1)  an  original  study,  (2)  the  evalua- 
tion of  a  method,  device  or  protocol,  or  (3)  a  case  or  ca.se  se- 
ries. Topics  ma)  be  aspects  of  adult  acute  care,  continuing 
care/rehabilitation,  perinatology/pediatrics,  cardiopulmonary 
technology,  or  health  care  delivery.  The  abstract  may  ha\e  been 
presented  pre\iousl\  at  a  local  or  regional — but  not  national — 
meeting  and  should  not  have  been  published  previously  in  a  na- 
tional journal.  The  abstract  will  be  the  only  evidence  by  which 
the  reviewers  can  decide  whether  the  author  should  be  invited  to 
present  a  poster  at  the  OPEN  FORUM.  Therefore,  the  abstract  must 
provide  all  important  data,  findings,  and  conclusions.  Give  spe- 
cific information.  Do  not  write  such  general  statements  as 
"Results  will  be  presented""  or  '"Significance  will  be  discussed. "" 

ESSENTIAL  CONTENT  ELEMENTS 

Original  study.  Abstract  nuisl  include  ( 1 )  Background:  state- 
ment of  research  problem,  question,  or  hypothesis:  (2)  Method: 
description  of  research  design  and  conduct  in  sufficient  detail  to 
permit  judgment  of  validity:  (3|  Results:  statement  of  research 
findings  with  quantitative  data  and  statistical  analysis:  (4) 
Conclusions:  interpretation  of  the  meaning  of  the  results. 

Method,  device,  or  protoeal  valuation.  Abstract  nuisi  in- 
clude (I)  Background:  identification  of  the  method,  device,  or 
protocol  and  its  intended  function:  (2)  Method:  description  of  the 
e\aluation  in  sufficient  detail  to  permit  judgment  of  its  objectivi- 
ty and  validity;  (3)  Results:  findings  of  the  evaluation:  (4) 
Experience:  summary  of  the  author's  practical  experience  or  a 
lack  of  experience;  (5)  Conclusions:  interpretation  of  the  evalua- 
tion and  experience.  Cost  comparisons  should  be  included  where 
possible  and  appropriate. 

Case  report.  Abstract  must  report  a  case  that  is  uncommon  or 
of  exceptional  educational  value  and  must  include  (  1  I 
Introduction:  relevant  basic  information  important  to  imdcr- 
standing  the  case.  |2)  Case  .Summary:  patient  data  and  response, 
details  of  interventions.  (3)  Discussion:  content  should  reflect  re- 
sults of  literature  review.  The  author(s)  should  have  been  actively 
involved  in  the  case  and  a  case-managing  physician  must  be  a  co- 
author or  must  approve  the  report. 
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FORMAT  AND  TYPINC  INSTRUCTIONS 

Accepted  abstracts  will  be  photographctl  and  reduced  by  40%; 
therefore,  the  size  of  the  original  text  should  be  at  least  10  points.  A 
font  like  Helvetica  or  Times  makes  the  clearest  reproduction.  The 
first  line  of  the  abstract  should  be  the  title  in  all  capital  letters.  Title 
should  explain  content.  Follow  title  with  names  of  all  authors  (in- 
cluding credentials),  instiiutionisi.  and  location;  underline  presen- 
ter's name.  Type  or  electronically  print  the  abstract  sinfile  spaced  in 
one  paragraph  on  a  clean  sheet  oj  paper,  using  miugins  set  so  that 
the  abstract  will  fit  into  a  box  no  bigger  than  IH.H  cm  17.4")  by  U.9 
cm  (5.5").  as  shown  on  the  reverse  of  this  page.  Insert  onl>  one  let- 
ter space  between  sentences.  Text  submission  on  diskette  is  allowed 
but  must  be  accompanied  by  a  hard  copy.  Data  may  be  submitted  in 
table  form,  and  simple  figures  may  be  included  provided  they  fit 
within  the  space  allotted.  No  figure,  illu.stration.  or  table  is  to  be  at- 
tached to  the  abstract  form.  Provide  all  author  information  request- 
ed. Standard  abbreviations  may  be  employed  without  explanation; 
new  or  infrequently  used  abbreviations  should  be  spelled  out  on 
first  use.  Any  recurring  phrase  or  expression  may  be  abbreviated,  if 
it  is  first  explained.  Check  the  ab.stract  for  ( 1 )  eiTors  in  spelling, 
grammar,  facts,  and  figures;  (2)  clarity  of  language;  and  (3)  confor- 
inance  to  these  specifications.  An  abstract  not  prepared  as  requested 
may  not  be  reviewed.  Questions  about  abstract  preparation  may  be 
telephoned  to  Linda  Barcus  at  (')72)  40b-4667. 

ELECTRONIC  SUBMISSION 

We  encourage  electronic  submission.  Send  all  submissions  to  bar- 
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6010  (marked  to  the  attention  of  Linda  Barcus).  Paper  size  should  be 
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Microsoft  Word  compatible  file  fonnat.  Excel  is  prefened  for  any  ac- 
companying graphics.  If  you  do  not  have  an  Excel  compatible  format, 
save  your  graphics  as  TIFF  or  EPS  files.  Simply  renaming  a  file  with 
a  .tif  or  .eps  suffix  will  not  work.  Donot  >-end  Lotus  files.  Please  send 
the  figure  as  an  attachment  separate  from  the  text.  We  can  reduce  it  to 
the  correct  size,  but  unless  you  send  the  figure  by  itself,  all  we  will 
have  is  an  image  that  cannot  be  reproduced.  The  fax  copy  you  send 
will  show  us  the  exact  placement  and  si/e  of  the  figure.  Remember 
that  all  figures  and  tables  will  be  greatly  reduced  in  si/e.  so  keep  them 
simple  enough  to  be  readable. 
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only.  These  letters  will  be  mailed  by  .lune  \5.  2002. 
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&  Services 


Data  Transfer  Link.  Dalex-Ohnicda  in- 
IroduccN  Its  new  data  iransl'cr  link,  the 
Datex-Ohmeda  8/5™  Device  Intertaeing 
SokituMi  (DSI).  The  S/5  DIS  enahles  up  to 
10  external  devices  lo  be  connected  siiinil- 
taneoush  to  Instritnientariiini's  Haiex- 
Ohmeda  5/3'^'  Anesthesia  Monitoring 
and  S/5™  Critical  Care  Monitoring  sys- 
tems, according  to  the  mannfaclurer.  The 
new  data  transfer  link  enables  clinicians  to 
integrate  real-time  \\a\efoniis.  nLimeric 
values,  and  trended  data  seamlessly  from 
certain  ventilators,  anesthesia  machines, 
standalone  monitors,  blood  gas  analyzers, 
and  heart-lung  machines  onto  the  S/3 
monitor  screen,  says  Datex-Ohmeda.  For 
more  information  from  Datex-Ohmeda. 
circle  number  170  on  the  reader  service 
card  in  this  issue,  or  send  your  request 
electronically  via  "Advertisers  Online"  at 
http://\v\vw. aarc.org/buyers_2uide/ 


Electronic  Oxygen  Conserver.  CHAD 

Therapeutics  Inc  announces  the  introduc- 
tion of  its  new  OXYMATIC  411   elec- 


tronic oxygen  conserver.  This  is  the  first 
conserver  from  CHAD  lo  deliver  a  pulse 
of  oxvgen  on  every  breath  al  all  delivery 
settings.  It  is  an  all-in-one  unit  has  a  built- 
in  brass  regulator  and  offers  all  the  fea- 
tures found  in  their  OXYMATIC  401 
conserver.  including:  uses  standard  can- 
nula: 1-6  L/min  tlow  equivalency  set- 
tings; continuous  tlow  setting  at  2  L/min: 
simplified  patient  operation.  For  more  in- 
formation from  CHAD  Therapeutics,  cir- 
cle nuinber  171  on  the  reader  service  card 
in  this  issue,  or  send  your  request  elec- 
tronically via  "Advertisers  Online"  at 
http://www.aarc.org/buyers_guide/ 


Spirometer.  SDl  Diagnostics  introduces 
its  new  Spirolab  II  Spirometer,  saying  that 
it  offers  msiximum  portability  in  an  accu- 
rate, easy-to-operate  instrument.  The  large, 
bright  LCD  display  shows  spirometry  test- 
ing real-time  and  includes  pre-  and  post- 
drug  comparisons  with  flow/volume  loop 
overiays.  according  to  the  manufacturer. 
Spirolab  II  measures  over  30  different  pa- 
rameters with  automatic  interpretation  and 
test  quality  control  prompts.  Printout  capa- 


bilities are  from  the  silent  internal  thermal 
printer  or  via  a  direct  link  lo  an  Inkjet  print- 
er. SDI  claims  that  ils  full  user-friendly 
kevboard  with  dedicatei.1  funclion  keys  plus 
alphanumeric  data  entry  allows  patient  re- 
trieval by  number  or  name.  The  Spirolab  11 
uses  easily  available  mouthpieces  or  filters 
and.  considering  its  wealth  of  features,  is 
affordably  priced,  according  to  the  manu- 
facturer. For  more  information  from  SDI 
Diagnostics,  circle  number  1 72  on  the  read- 
er service  card  in  this  issue,  or  send  your  re- 
quest electronically  via  "Advertisers  On- 
line" at  http://www.aarc.org/buyers_guide/ 

Forehead  Sensor.  Nellcor  has  introduced 
the  MAX-FAST  Forehead  Sensor  as  part 
of  the  new  OxiMax  I\ilse  Oximetry  Sys- 
tem. According  to  the  manufacturer,  this 
new  forehead  sensor  displays  changes  in 
Spo:  faster  than  digit  sensors  during  poor 
perfusion  conditions.  The  MAX-FA.ST  ad- 
hesive forehead  sensor  works  with  any  Ox- 
iMxx  monitor.  The  digital  memory  chip 
embedded  in  the  sensor  enables  it  to  "talk" 
with  the  OxiMax  monitor,  where  clinical 
information  is  displayed.  The  MAX-FAST 
forehead  sensor  is  the  first  sensor  approved 
by  the  FDA  for  use  on  mechanically  venti- 
lated patients,  according  to  Nellcor.  For 
more  information  from  Nellcor.  circle 
number  173  on  the  reader  service  card  in 
this  issue,  or  send  your  request  electroni- 
cally via  "Advertisers  Online"  at 
http://www.aarc.org/buyers_guide/ 
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betiirc  the  desired  month  of  publication  (January  I  for  the  March  issue.  February  I  for  the  April  issue,  etc).  Include  all 
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Withholding  and  Withdrawing  Life  Support  in 

the  ICU  —  Gordon  D  Rubeiifeld  MDMSc  / 
Richard  D  Branson  BA  RRT  FAARC  —  Videotape 
Available 

Weaning  from  Mechanical  Ventilation:  New 
Insights,  New  Guidelines  —  Neil  R  Maclntyre 
MD  FAARC/  Dean  R  Hess  PhD  RRT  FAARC  — 
Live  April  16:  Audio  May  14 

Neonatal  and  Pediatric  Ventilators:  What's  the 
Difference?  —  Mark  J  Heulitt  MD  FAARC/ 
Richard  D  Branson  BA  RRT  FAARC  —  Live  May 
21;  Audio  June  25 

Ventilator  Graphs:  What's  With  That  Wave?  — 

Jon  O  Nilsestuen  PhD  RRT  FAARC/  Richard  D 
Branson  BA  RRT  FAARC  —Live  July  16:  Audio 
Aueust  13 


Helpful  UJebjSites 

American  Association  for  Respiratory  Care 

http://vvw\v.aarL.()rg 

—  Current  job  listings 

—  American  Respiratory  Care  Foundation 
fellowships,  grants,  &  awards 

—  Clinical  Practice  Guidelines 

National  Board  for  Respiratory  Care 

http://www.nbrc.org 

Respiratory  Care  online 

http://www.rcjournal.com 

—  Subject  and  Author  Indexes 

—  Contact  the  editorial  staff 

—  Open  FORUM;  submit  your  abstract  online 

Asthma  Management 
Model  System 

http://wAv\v,  nhlbi.nih.gov 

Keys  to  Professional  Excellence 

http://www.aarc.org/keys/ 

Committee  on  Accreditation  for  Respiratory  Care 

http://www.coarc.com 


Talking  with  Patients  and  Families  About 
Death  and  Dying—  Helen  M  Sorensen  MA  RRT 
FAARC/  David  J  Pierson  MD  FAARC  —Live 
August  20;  Audio  September  17 

Pre.ssure  vs  Volume  Ventilation:  Does  It  Matter? 

—  Robert  S  Campbell  RRT  FAARC/  Richard  D 
Branson  BA  RRT  FAARC  —  Live  September  10/ 
Audio  October  8 

Inpatient  Management  of  COPD  —  Randall 
Rosenblatt  MD/  David  J  Pierson  MD  FAARC  — 
Live  October  22;  Audio  November  12 

High-Frequcncy  0.scillatory  Ventilation  — 

Thomas  E  Stewart  MD/  Richard  D  Branson  BA 
RRT  FAARC  —  Live  November  19:  Audio 
December  10 


The  National  Board  for  Respiratory  Care- 
Examination  Fees  for  2002 


Examination 

CRT 

Perinatal/Pediatric 
CPFT 
RPFT 


Examination  Fees 

$190  (new  applicant) 
$150  (reapplicant) 

$250  (new  applicant) 
$220  (reapplicant) 

$200  (new  applicant) 
$170  (reapplicant) 

$250  (new  applicant) 
$220  (reapplicant) 


RRT  $190  (new)  $150  (reapplicant)  written  only 

(Written  $200  (new  and  reapplicant)  CSE  only 

&  CSE)  $390  (new)  $350  (reapplicant)  both 

For  information  about  other  ser\  ices  or  fees.  \\  rite  to  the 

National  Board  for  Respiratory  Care. 

8.^  10  Nieman  Road,  Lcnexa  KS  66':  14.  .>r  call 

(913)  5W-42()().  FAX  (913)  .Ml-OlSd. 

or  e-niail:  nhrc-infoCn'nbrc.or'j 
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Calendar 
of  Events 


Date 

AARC  &  State  Society  Programs 

Contact 

May  13-15 

MSRC's  Annual  Spring  Fling.  Lewiston,  ME 

Diane  Haskell  (207)  596-8872  or  Dhaskell® 
nehealth.org:  Bobbie  Crockett  (207)  262-2214  or 
roberta.crockett@sjhhealth.com;  www.mesrc.org 

June  11-13 

New  Jersey  and  New  York  State  Societies  for 
Respiratory  Care.  15th  Annual  Spring  Forum: 
Round  Top,  NY 

Ken  Wyka  (NJ)  at  (201)  725-2528; 
or  Bob  Fluck  (NY)  at  (315)  464-5580 

June  14-16 

AARC  Summer  Forum:  Vail,  CO 

AARC,  (972)  243-2272,  www.aarc.org 

June  16 

AARC/EPA  Asthma  and  Indoor  Air  Environment 
Workshop:  Keystone,  CO 

AARC,  (972)  243-2272,  www.aarc.org 

June  16-17 

AARC  Asthma  Disease  Management  Course:  Vail,  CO 

AARC,  (972)  243-2272,  www.aarc.org 

June  19-21 

ISRC  34th  Annual  Convention  &  Exhibition; 
Oakbrook  Terrace,  IL 

General  information,  Kelli  DeBerry  (847)  981-3581; 
vendors,  Larry  Dastych  (847)  618-3180 

June  27 

Asthma  Information  Review  course:  Grand  Rapids,  Ml 

Michigan  Society  for  Respiratory  Care,  (734)  677-6772, 
www.michiganrc.com 

June  27-29 

34th  Annual  California  Society  for  Respiratory  Care 
Convention:  Universal  City,  CA 

CSRC  Executive  Office  (888)  730-CSRC  or 

www.csrc.org 

June  27-29 

34th  Annual  CSRC  State  Convention: 
Universal  City,  CA 

CSRC  (818)  247-2053.  www.csrc.org 

July  17-19 

TSRC  31st  Annual  Convention  and  Exhibition; 
San  Antonio,  TX 

TSRC  Executive  Office  (972)  680-2455 

July  27 

Asthma  Information  Review  course:  Flint,  Ml 

Michigan  Society  for  Respiratory  Care,  (734)  677-6772, 
www.michiganrc.com 

Aug.  1-3 

OSRC's  Contemporary  Concepts  in  Respiratory  Care: 
Independence,  OH 

Tom  Kallstrom  at  tom.kallstrom@fairviewhospital.org; 
or  Jeffrey  Davis  at  davisj@ccf.org 

Aug.  1-4 

Georgia  Society  for  Respiratory  Care's  Summer 
Meeting:  St.  Simons,  GA 

David  Ellwanger,  (770)  991-8558, 
ellwanger_david@promina.org 

Aug. 14-16 

31st  TriState  Respiratory  Care  Conference;  Biloxi,  MS 

Linda  Berry  (205)  343-8475;  www.tsrcc.org 

Sept.  5-6 

Vermont/New  Hampshire  Society  for  Respiratory  Care 
Annual  Meeting:  Killington,  VT 

Xan  Gallup  (800)  333-8095,  ext.  360 
or  xgallup@merriam-graves.com 

Sept.  5-7 

TSRC  North  Region  -  Pineywoods  District  16th 
Annual  Fall  Seminar:  Lufkin,  TX 

Pam  Hollis  (409)  639-7006 

Sept.  11-12 

MSRC  25th  Annual  State  Conference:  Sturbridge,  MA 

Frances  Smith  (508)  833-9893,  fsmith91@hotmail.com 

Sept.  12-13 

PSRC  Southwest  District's  29th  Annual  Seminar  in 
Pulmonary  and  Sleep  Medicine;  Pittsburgh,  PA 

Gail  Varcelotti  (724)  941-8792,  SWDistrict@psrc.net 

Sept.  12-13 

Alabama  Society  for  Respiratory  Care  Annual 
Meeting:  Birmingham,  AL 

Bill  Pruitt  (251)  434-3405  or 
wpruitt@jaguar1  .usouthal.edu 

Sept.  19-20 

Kansas  Respiratory  Care  Society  Western  Kansas 
Conference;  Hays,  KS 

www.krcs.org  or  e — mail  Julia  Downs  at 
jddrrt@yahoo.com 

Oct.  5-8 

AARC  48th  International  Respiratory  Congress; 
Tampa,  FL 

AARC,  (972)  243-2272,  www.aarc.org 
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